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For moi'e than thirty years interest in the Philijipine lier])etofanna lay 
(lorniant, a reawakening' taking- place within tlie i>ast ten years as evidenced 
by the studies of Alcala ( 1J)()2), Brown { Ihhb-BKki) , In<>’er (1954), and tlie 
writer (1952-1962). The last studied the I^hilippine snakes, and as an out- 
o-rowtli of that woi*k I'c-evaluated the zoo^eographie relations of the Bhili})- 
pine Islands on the basis of the distribution of these animals. Ihirtial results 
of the systematic study arc in iircss, and additional i)arts are in pi'ciiaration. 
The present ])apcr, therefore, incoi'jioratcs I'csults of as yet unpublished 
studies. Xomenclatural problems, especially name chan<j;cs, presented in this 
l)ai)er are fully explained in the series now in ])rcss. 

The writer is in debt to many people for their aid, especially for the loan 
of specimens for study. Their assistance is acknowledited elsewhere. For 
interest in and criticism of the ])resent jiapci* the writer is most esi)ecially 
indebted to Dr. (leoi'»e S. flyers of the Division of Systematic Biology, 
Stanfoi’d Fniversity, under whose sponsorship the original work was carried 
out. To Dr. Walter C. Brown of ^lenlo Dollegc, ^Icnlo Park, (Tilifornia, who 
has ])een active in the Philipiiincs since 1954, and Mr. .Vngel C. Alcala, Silli- 
man Fniviu'sity, Dumaguete, Philipiiines, the author wishes to exi)ress his 
thanks for iiermission to study collections they amassed in those islands be¬ 
tween 1954 and 1959 and to include several of their new records in this 
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papei* (those si)eeies wliose names are ])i*eee(]e(l l)y an asterisk [^'\). Dr. 
Brown has i)a])(‘rs in inanuseri])t that deal with tlie zoo^ieo^i-aphy of several 
of tlie islands, particndarly Xe<»i'os, Bohol, and Ikdawaii, in fai* more detail 
than they ai‘e ti*eated here. 

This study was supported in part by a ^rant, in 1960, from the l^enrose 
Fund of the Amei'iean Philosophical Society. 

IXTRODIT^TIOX 

The zoo»eoi>i*a])hi(' relations of the Phili])pine Islands wcu'c discussed in 
eonsidei-al)le detail by Dickerson, and othei's, in 1928. Dickerson (1941), 
Alayr (1944), Alyers (1951), In^er (1954), and Darling-ton (1958) have con¬ 
tributed additional material to the subject. 

The present discussion is confined, insofar as that is ])ossib]e and reason- 
alile, to an analysis of the snake fauna. Several factors have dictated this 
ap])roach. For one, 1 am thoroughly familiar with the systematics of only 
one group of Phili])])ine animals. Inasmuch as the quality of one's zoogeo- 
graj>hic conclusions depends on the correctness of the ]U‘ 0 ])osed systematic 
relationships of the animals involved, at least in large jiart, 1 am not in a 
position to render judgments regarding the ju-olialile zoogeographic rela- 
tion.ships of animals I know little or nothing about. Secondly, 1 see no reason 
to rejieat what has already lieen written regarding the distribution of other 
groups of animals. On the whole, the conclusions reached here do not differ 
markedly from those expi-essed more than thirty years ago by Dickerson and 
the authors who collalxjrated with him. 

Xo attempt is made here to outline the geological history of the Phili]i- 
pine Islands. Dickerson (1924 and 1928b), Oorby (1951 ), and Irving (1952) 
have already prepared such reviews, and much Philii)pine geology was in- 
cor])orated into the woi‘ks of van Bemmelen (1949) and Fm})grove (1938). 
Inger (1954) summarized the geological history of the Philippines in the 
inti‘oductiou to his discussion on amphibian zoogeography. The work of 
Smith (1924) has been drawn ui)on for geological data on some of the small, 
obscui-e islands in the Pliiliiq^ines which ai*e infrequently mentioned l)y 
others. 

One ])oint regai'dirig the interi-elationship between Philii)pine geology 
and the distribution of snakes in that region should be noted at this time. 
It is reasonably certain that the modeim snake fauna of the Phili])])ine Is¬ 
lands is a post-AIiocene i)he.uomen()n. There is no evidence to indi(‘ate that 
Aliocene and pre-AIiocene Asian fauna could have entered the Philippines, 
most of the islands at that time being covered by shallow seas. However, 
pei'iodic transgressions and regressions of the shalhnv inland seas during 
the Pleistocene, and the concomitant ex])osure of greater land masses, most 
pi'ofoundly affected the modeiai Phili])])ine snake fauna, and 1 have di‘awn 
fi-ecpient attention to this matter. 
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(JK(j(;KAPIll(UL POSITION OF THE IMIILIPPINE ISLANDS 

The Philippine Islands e()ini)rise a ^Toiip of some 7,100 islands, islets, 
and roeky era^s, of which no moi*e than 462 have areas ^I'eatei* than that of 



Figure 1. The Philippine Islands. 
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one square mile. The politieal ])ounclaries of the I^hilippiue Islands extend 
from Sibutu Island [4° 40' N. Lat.l on the south to Y'Ami Island [21° 05' 
N. Lat.] on the noilh side of the Bashi rhannel, and from 116° 50' to 136° 
35' E. Longitude. The eastern border of the archipelago is formed by the 
Mindanao Trench, which attains depths in excess of 35,000 feet. On the 
south is the Celebes Sea and the partially enclosed Sulu Sen, both of which 
reach depths in excess of 12,000 feet. The southern and northern portions 
of the China Sea, which forms the west flank of the Pliilippines, are shallow; 
however, depths in excess of 7,000 feet are reached off the west coast of 
Luzon Island. 

There are eleven islands in the archipelago having areas of greater than 
1,000 square miles. It has been estimated that there is a total of 114,830 
square miles of subaerial land in the Philippines, 68 per cent of which is 
incorporated into the two islands of Luzon (40,814 square miles) and Wm- 
danao (36,906 square miles). 

The islands are mountainous, especially parts of Luzon, Mindanao, Min¬ 
doro, Negros, Palawan, and Panay, and elevations of 4,500 feet and more are 
not uncommon. All the i)rincipal |)eaks arc volcanic in origin. However, 
some mountain ranges of folded sedimentary rocks have been identihed, 
especially in a north-south belt extending through the central part of the 
ai'chipelago. 

Shallow submarine i)latforms (usually less than 50 meters below the sur¬ 
face) join many of the islands. These platforms and their attendant islands 
must have foi'med largei* land masses during the Pleistocene when sea level 
was sufficiently lowered to expose them to subaerial erosion. The most 
l)rominent of these ])latforms include the Ikilawan shelf, the Sulu ])latform, 
the Mindanao platform, the western Yisayan shelf, and the Camarines 
[= Luzon] platfoi'in. 

Island connections have been altered, both in ])ast and in the present, by 
block-faulting. Consequently, it is frecpiently difficult to determine whether 
several islands have been connected except by inferences l)ased upon com¬ 
parison of faunal elements. 

The Philippine Islaiuls ai-e, accoi-ding to Dailington (1957, i). 500), a 
fringing archipelago {i.c., islands which have not been recently joined to 
neaiLy continental masses, but which nevertheless liave received “fringes" 
of continental faunas). ^Vlany authors have partitioned the Phili])pines be¬ 
tween two faunal regions. The southern islands of the Sulu and Palawan 
archipelagos have been assigned to the Oriental Region, while the northern 
islands have been ])laced in a transitional region which lies between the 
Oriental and Australian regions (Huxley, 1868; Dickerson, ef alii, 1928). 
^Eore recently, iNIayr (1944) has assigned the entire Idiili])i)ine Archi])elago 
to the Oriental Region, while Inger (1954) suggests that the islands of the 
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Palawan chain ^hnay be set off from tlie remainder of the arcliipela^o by 
virtue of the absence of Papuan genera. " There are few Ihii)uan elements 
in the Philippine fauna, and those which have entered the islands prob¬ 
ably did so by fortuitous means. On the other hand, the ^Malayan elements 
in the Philippines dominate the fauna, albeit they are neither so numerous 
nor so diversified as they are in western Indonesia and the ]\[alay I^eninsula. 
Fui*thermore, the Philippines do not i*epresent a transitional region through 
which faunal elements are able to pass from one major faunal region to 
another, but rather the islands form a “dead-end street.” Conse<piently, 
I am inclined to agree with Mayr and believe that the Philippines shoidd 
be included within the Oriental Region. 

COMI^OSITIOX OP THE TERRESTRIAL PHILIPPINE 
SNAKE FAUNA 

All but two families of Asian snakes have been re])orted fi'om the 
Philippines. The t ro exceptions include the members of the family Uroi)el- 
tidae, which are confined to Peninsular India, and those of the family Anili- 
idae, a single species of which enters western Indonesia. The families Typhlo- 
pidae (blind snakes) and Hydro])hidae (sea snakes) and the acpuitic ('olubrid 
genera Hurrici and Acroehonhoi have been omitted from this repoil; none¬ 
theless, they are re])re.sented in the Philii)pines. 

Of the 61) g(mera of terrestrial snakes repoiled from Indonesia (many 
of which are of uncertain taxonomic status), 21) are known from the IMiilip- 
pines. Pour genera^ are endemic to the Philipiiines: Mijcrsopliis, Oxijrhah- 
dium, (Ajclocorus, and 11 (dogerrhuDi, Oxjfrhabdhiui is relat(‘d to the genus 
Xijlophis, a genus i*estricted to the Western (diats in India, ('pcloconis and 
Ifologerrhum are closely related to each other; they have no close relatives 
in southeastern Asia, Papua, or elsewhere, and may have originated in the 
Philip])ines fi*om some early natricine ancestor. 

Sixty-seven si)ecies of Phili])])ine snakes (88 species and subs])ecies) are 
recognized in this jiaper. These may be divided into two general groui)s, 
those which are not endemic to the ldiilip])ines, and those which are re¬ 
stricted to the islands. 

1. Non-endk:mic spe(’1p:s. There are 32 non-endemic si)ecies represcmted 
in the Iffnlii)i)ines either by subspecies found in Indonesia oi* by endemic 
subspecies related to poi)ulations which are found in Indonesia. Included 
among the non-endemic species are; Ahaetidla prasina, AplopcJtura boa, 
Boiga nngulatd, Boign cijnodo)i, Boiga dendrophiJiL Boiga dvapiezij ('ala- 
mana cveretti, ('(daniarid suhiensis, ('<fl<nn(in<i venniformis, (l\r]fsopelf(i 

1. After this paper had gone (o press, a paper by Dr. Edward H. Taylor appeared in Copcia 0963, no. 2, 
pp. 429 433) in which he described a new genus and species of colubrid snake from Luzon Island, Myersophis 
alpcstris. 1 have not seen the snake and do not feel qualified to comment upon this discovery at this time. 
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yaradisi, Deiidrelaphis caudolineatus, Vend re I a phis pictus, Dryoccdamus 
snbannuldfa, Dryoe(damns fristriyafus, Dryophiops ruhescens, Gonyosoma 
oxycepludic Liopeltis tricolor, Lycodon anlicns, Lycodon suhcinchis, ^lati- 
cora infcstinalis, Naja naja, Natrix chrysarga, Ophiopliagus haniudi, Opis- 
thotropis iypica, Oligodon mcycrinhi, Oligodon vcrtchrahs, Psammodyn- 
asfcs pulvcrulcntus, Python rcticuhdus, Stcgonotus mulJcri, Trimcrcsurns 
uxKjlcri, Xcnopcltis nnicoJor, and Zaocys carinatus. 

All of the sjieeies listed al)ove are known to have M’^estei’n Tndonesian- 
Malayan affinities. ^Many of the sjieeies ai'e represented in the Philippines 
by distinct snbs]^ecies, as foi‘ example Ahactulla p. prcocularis, P>oigit d. 
diverge ns, Boiga d. hitifasciata, Boiga d, multicincta, Calamaria v. grayi, 
Dcndrclaphis c. luzonensis, Dcndrchiphis c. tcrrificus, Maticora i. hiJincata, 
Maticora i. philippina, Mnticora L sulnensis, Naja n. philijyjnna, Naja n. 
samarensis and Oligodon i\ notospilus. 

In addition, a few si)eeies are also known from the Phili])pines which 
have been distini»uished from closely related species listed above on the 
basis of a subjective evaluation of mor])holo«‘ical differences. Several of 
tliese could be considered subs])ecies, as for example Liopeltis philippina, 
Dryophiops philippina. I i*efi'ard these as good s])ecies, but differences in 
opiiiion regai’ding the taxonomic status of populations do exist among vari¬ 
ous woi'kers. In any event, these species were derived from isolated popula¬ 
tions of their Boime^in relatives listed above among the non-endemic forms. 

It must be noted that there are no s])ecies either of eastern Indonesian 
(Papuan) or Formosan origin iii the Philipi)ines. 

11. Fxde.aiic sp?:cies. There are thirty-four endemic s])ecies in the 
Philippines; Boiga philippina, Cedamaria hitorcpies, Cedamaria gervaisi, 
Calamaria joloensis, (\damaria mearnsi, Cedamaria zennhoangensis, Ced- 
liophis cedligaster, (^ycloeorus lineeitns, Elaphe erythrura, Ilologerrhum 
philippinum, Liopeltis philippina, Lycodon dumerili, Lycodon Miilleri, 
Lycodon tcsscllatns, ^lycrsophis edpestris, Natrix dcndrophiops, Natrix 
auriculata, Natrix lincata, Natrix spilogaster, Oligodon eincorns, Oligoelon 
maculatus, Oligodon modestus, Oligodon perhinsi, Opisthotropis edcalai, 
Oxyrh(d)dium leporinum, Oxyrhedielium mode stum, Psendoreiheliem eiter, 
Pseudondidiem mcnamarac, Pscndondnlion montanxim, Psendoreihelion oxy- 
cephalum, Pseudoinbdiern taylori, Sibynophis bivattatus, Trimeresurus flavo- 
maculatus Trimeresurus s(diultzei, and Zaocys luzonensis. 

The relationships of each of the above-named s])ecies will be discussed 
in some detail in the series of systematic papers now in ])i'ess. With the 
excei)tion of the genera Cyelocorus, Ifologerrhum, Myersophis, and Oxy- 
rhabdion, and the species Lycodon dumerili, L. mulleri, Oligodon perkinsi, 
and Trimeresurus sehultzei, all have relatives existing at the jiresent time 
in Boi'neo. 
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Cijclocorus and Ilologerrhum are probal)ly congeneric, and most likely 
they liave evolved in the Phili])pines fi*om some natricine-like ancestor. 
Lijcodon dumeriH and L. miUJeri are very closely related and are ])rol)al)ly 
relics of an early, widely distributed lyeodontine snake from which the 
liio’hly s])ecialized species of Lgeodon were snbse(]nently derived. The af¬ 
finities of the Palawan species Trimeresurus schultzei and the Calamianes 
endemic OJigodon }>( rkinsi are not known. The latter may have been de¬ 
rived fi*om a “parp?O70srca.s*-Iike" ancestor, while the foianei* may l)e related 
to the popeonun'' section of the o'cinis Tinicresurus, The s^'enus Oxgrhah- 
dium has no close relatives in the ]ndo-]\Ialayan region. It is a very old 
genus related to the distant Xglophis^ a genus of burrowing snakes i‘e- 
stricted to Peninsular India. 

It is vei-y evident that, excepting the thi’ee genera gcloconis, IIoJo- 
gerrhum, and Oj-grhuhduDn, all the endemic s])ecies of Philipjnne snakes 
are i-elated to western Indonesian sj^ecies. 

There are no endemic sj)ecies in the l^hilipi)ines which have easteiai 
(l^ipuan) affinities, nor are there any genera oi* species having strictly 
Paleai'ctic affinities. 


FACTORS AFFFCO^INO THE DlSlHHtSxVL OF 
PIIJEII^IHXE SNAKES 

Animals may have entei*ed the Philip])ine Islands either by disj)ersal 
through a continuous and ecologically tolerable space, or by saltatory move¬ 
ments fi*o]n one agi‘eeable environment to another (Inger, 1954, p. 475). 
Insofar as the tei*restrial snakes are coiicerned, it seems likely that the 
former has been most effective. Indeed, the vei*y regular “immigrant i)at- 
tern" of dispei*sal (Darlington, 1957, ]). 485) of the Phili])pine snakes leads 
me to conclude that saltatoiw movements have had little effect on the fauna 
exce])t for sevei'al of the smaller islands, not connected to any lai'ger land 
mass {(.g.y Ticao, Sibuyan, Hutan, Camiguin). 

There ai‘e few ])roblems in understanding the movements of animals 
thi*ough a continnons and ecologically agi*eeable environment, tinn‘ to per¬ 
mit dispei’sal being the single most important factor. However, the mech¬ 
anisms involved in the fortuitous dis])ersal of terresti*ial snakes recpiire a 
few words. 

Because siiakes move about with relative ease, lay eggs away from 
water, and can swim, it is fretjuently assumed that they can move with 
almost as much ease through a discontinuous environment as through a con¬ 
tinuous bioto])e. We have very little data on the detailed ecological pi*efei*- 
ences of snakes beyond the obvious facts that some are obligate burrowers, 
some dwell on the ground and take refuge under logs or i*ocks or in holes 
at the bases of trees, others are ai‘boi‘eal or acpiatic, and some a]p)ear to be 
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al3le to live in a variety of situations. Nevertheless, whei'c i»roui)s of snakes 
have been studied with care, it has been shown that they sliow definite 
oeolo^aeal preferences, as for exami)le Leptodeira, an inhabitant of the 
moist tro])ieal foi'ests, and its close ally 11 ypmjlena, whose species live at 
hio*her elevations and in di*iei‘ envii'onments (l)uellman, 1958, ]). 126). 

We have little knowledii'e of the ecological factors which limit the dis- 
trilmtion of snakes in the Idiilip]3ines. However, the uniformity of the 
lowland tropical environmeiit in this res’ion would su^-^-est that those factors 
would have a minimum effect and wherever continuous land masses exist 
snakes would soon fan out thi*oui>'h the entii'o area. On the other hand, in 
an arcln])elai»’o-tyi)e of envii'onment, ten-estrial snakes would have to (*i*oss 
a sea. ban*iei‘ in ordm* to move from one land mass to another, and this i*aises 
some distinct iiroblems. 

Snakes can swim, l^iit this does not nec(‘ssarily mean, ipso facto, that they 
can cross salt water barriers. Sea snakes, and the colubrid snakes of the 
«’enera ITurria and Acrochovdns, all of which enter salt watei*, have several 
morphological adaptations which secui*e the animals against the vicissitudes 
of that hyperisotonic solution. Nasal valves are ]>resent wliich close off the 
nostril passa^*es. The nostrils are located on the to]) of the head and ])ei'mit 
breathing’ while the snake is in the water. The rosti*al cleft is almost ab¬ 
sent and this prevents water from entering the mouth. And the skin is 
thickened, especially the intei*stitial skin between scales, and serves as a pro¬ 
tection against loss of body fluids oi* penetration of the body by salt ions. 

The terrestrial ]ffiili])pine snakes lack all of the above modifications. 
Thus, any individual entering the sea would be exposed to its effects. 
Consequently, 1 strongly doubt that a terrestrial snake could live for long 
if it had to journey many miles in the sea in oi*der to ])ass from one island 
to another. 

Rafting ceidainly provides a satisfactory means for transporting .snakes 
from one island to another, csi)ecially in the ^lalayan tro]3ics. The entire 
]\[alayan area is one of heavy rainfall, and rain in lai*ge quantities fre- 
(juently falls in shoi*t ])ej*iods of time. Rivers i*ise I'apidly and become very 
turbulent. Poi'tions of their banks ai*e often torn away, float downstream, 
and out to sea. Tliese I’afts ai*e then caj’ried a])out in the pi'cvailing ciir- 
I’cnts, which in the case of the ]^hilipi>ines move northward on both sides 
of the archipelago. Should chance ])ermit, the raft may touch at some dis¬ 
tant island, and any animals ti*a])pcd when the bank was torn away pre- 
sumably could avail themselves of the new locality. 1 believe that such an 
exi)lanation may account foi* the ])resent di.stribution of snakes on Batan 
and Camiguin islands, especially tor the ground-dwelling snake Tvwiere- 
sunts flavornacuJatus. The tliree arboreal snakes also known from tho.se 
islands may have arrived via otlier means (see below). 

Typhoons, or high winds, ai*e occasionally effective in moving animals 
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about. JngQv (]f)54) lias 8iig‘i>'este{] tliat ty])hoons, whieli are not infre- 
(jueiit in the Philii)pines, prol)a])]y have aeted to disperse some elements 
of the am])hibian fauna. ]\[yers (1953, ]). 21) has indieated tiiat wind 
disi)ersal is available to smaller animals which may be carried aloft on 
pieces of vegetation, but that ^I'ound-dwelling animals ])ro])ably would not 
be much affected. Three of the four si)ecies of snakes known from the re¬ 
mote Batan Island ai*e light-weight arboreal snakes, and their ])resence on 
that island could ]mssibly be the result of wind distribution. Dickerson 
(1928, fig. G) has shown that an occasional typhoon tract will ]niss over 
northeastern Luzon, then veei* almost due north, and pass over Batan and 
Camiguin islands. 

Other factoi*s wliich influence the distribution of terrestrial snakes in¬ 
clude the size of the island, the width of the water barriers between islands, 
and man. Dailington (1957, p. 482) has discussed the effects of ai*ea as a 
limiting factor on the number of s])ecies which inhabit islands of different 
size. Unfortunately, the snake fauna of the islands of the ldiilip])ines has 
been unecpially collected, the larger islands having attracted collectoi’s more 
frequently than the smaller islands. (Consequently, it is difficult at the 
])resent state of our knowledge of the distribution of Phili]ipine snakes to 
be certain of the effects that island size has on the faunal eomin)sition. 

In a like manner, it is not possible to evaluate the im])oi*tance of dis¬ 
tance between islands as a limiting factoi* in the distribution of Philii)])ine 
snakes. As already mentioned, the regular distribution of snakes in the 
Philippines suggests that disiiei'sal by saltatoiy movements, in which dis¬ 
tance between islands would become a significant factor, i)robably has been 
of minor imi)ortance. 

The effects that man has had on dis])ersing certain elements of the 
Philip])ine fauna can only ])e inferred. It is, of course, well known that 
certain reptiles are more likely than others to be transported about by man. 
The geckos of the genus Geliyra are prime examples. The ])resent distribu¬ 
tion of Lycodon aulieus may also be explained by allowing foi* a human 
agency in its dis])ersal. In the following discussion I have noted a few in¬ 
stances where man has probably been res])onsible for the occuri*ence of 
some snakes on certain islands. 

On the whole, the Philippine snake fauna ])resents few i>roblems to the 
zoogeographer. The disti*ibution of these animals can be cx])lained for the 
most part on the basis of former land connections for which geologic and 
hydrographic evidence i^rovides a bu‘ge measure of agreement. 

analysis; of island fauna 

In the following .section the snake fauna of each of the Philippine 
islands from which ten*estria] snake.s have been I'cported and/oi* collected 
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is 1 ‘eviewod. The i)Tii‘i)ose of this review is to focus attention on tlie intei'- 
island relationshijis of tlie snake fauna. Each island is l)i-iefly dc'^'crilu^d as 
to its o-eog’rai)lncal position. Pertinent facts about the ![>‘eology and hydro.u- 
raphy are included. A l)rief discussion of tlie snake fauna knovrn to in- 
ha])it the island, with comments on the ])]‘obab]e routes of dlspei'sa], then 
follows. 

Balabac Island 

Ahaetulla prasina prashia 
ApJopeUura boa 
Boiga dendroph 'ila midticincta 
Chrysopelea paradisi 

Bendrelaphis caudoUneatus caudoUneatus 

Dryocalamus tristrigatus 

Elaphe erythrura phUipjyina 

Gonyosoma oxycephala 

Maticora intestinalis hUineata 

Xatrix chrysarga 

Oligodon vertehraUs notospilus 

Opliiophagus hannah 

Psammodynasies pulveruicntus 

Trim ere sums schultzei 

Trim eres urus teag 1 eri 

Xenopeltis unicolor 

Balabac Island (07° 56.6'N. Ijat., 117° 01.0'E. Lono\) lies ))etween 
North Borneo and Palawan Island. The island is faii'ly small, about 125 
s(|uare miles in area. 

There are no endemic species or sub.species of snakes on Balal)ac. All 
the species are also known from Borneo and Palawan. There ai'c a number 
of snakes which have been rei)orted from both Palawan and Borneo but 
which have not been taken on Balabac. These include Boiga eynodon, B. 
(Irapiezi, ('alamaria everetti, 1) end rela phis pirtus, Liopeltis tricolor, Ly- 
codon sahcinctus, Naja naja, Python reticutatuSy Sihynophis bivittatns (or 
related Bornean species S, yeminatns) and Zaocys earinatns. Jsome, if not 
all, of these si)ecies may be expected to occur on Balabac. Perhai)s the 
larj»cr snakes, Python reticnlatns, Naja naja, and Zaocys carinatus, mioht 
not be found there because the small size of the island may act to limit the 
potential food supply. 

Bantayan Island 
Chrysopelcu paradis i 
D en d rela ph is ca iido I in eat u s trrri/i c u s 
Lycodon aulicus ca pu cin u s 

Bantayan Island (11° 13.0' N. Lat., 123 44.0' E. Lon^.) lies at tlie north 
end of the Tanon Strait, to the northeast of Negros and northwest of Pehn. 
The island occupies an area of 45 scpiare miles. 
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Baiita Villi rests upon the Visa van siilimai'ine shelf whieli lies at less than 
•10 meters depth and which joins Xeinros, l^anay, Cebu, and ^lasbate islands. 

Only three snakes have been collected on this island, all of which are 
widely distributed throu^bout the ]diilip]nnes. The ])resence of Deudre- 
Id phis (\ tcrrificus relates this island to others lyin^- south of Luzon on which 
a distinct sulispecies of 1). caudal in eat us occurs. 

BaXTOX ISLAXl) 

Chrysopelea panuUsi 

I) end vela phis caudoUneatus terrificus 

This small island (12°5G.r/ X. I.at., 122° 04.0' E. Lono.) of about 11 
square miles in area lies in the Sibuyan Sea, about eipiidistant from ]\[in- 
doro, Marinduque, and Talilas islands. 

Only two species of snakes have been taken on the island. Both ai’e 
widely distributed throughout the Idiilippines, 1). c. fcrnficus, however, being- 
found on tiie islands south of Luzon and .Mindoro. Inasmuch as there is 
nothing known about the geological histoiy of this island, and since hydro- 
gra})hic evidence does not suggest any reasonable chance of a subaerial 
land connection between this island and any of its neighboi's, 1 sus])ect 
that the present fauna ai'rived via waif dispersal. 

BaSILAX JSLAXI) 

Ahaetulla prasina prcocuUiris 

Aplopeltura boa 

Boiga cynodon 

Calamaria gei'vaisi hollandi 

Calamaria vermGovmis grayi 

ChrysopeJea paradisi 

Gyclocorus Uneatus nuchalis 

Dendrelaphis eaudollneatus terrificus 

Lycodon dumeriii 

Na t rix a uri cut at a 

Xatrix dendrophiops dendrophiops 

X at rix tin eat a 

Oxyrhahdiumodestum 

Psammodynastes pulverutentus 

Python reticulatus 

Trimeresurns wagleri 

Basilan Island is located immediately south of the Zamboanga Penin¬ 
sula, Mindanao Island, between latitudes 6° 25'- 6° 40.5'X., and longitudes 
121° 47.5'-122° 19.5' L. The island occupies an ai-ea of about 495 scpiare 
miles. There are many hills, but the most prominent is Basilan Peak, which 
reaches an altitude of 4320 feet. The narrow strait which se])arates Basilan 
from Zamboanga Province, ^Mindanao Island is a shallow submarine shelf, 
and it is very evident that Basilan must have been joined to ^lindanao 
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during j)arts of the Pleistoeeiie. In a like niaiinei*, Basilan must also liave 
been joined to tlie islands of the Snlu Arehi]>ela^'o to its southwest whieh 
also lie on the same submarine platform, now at less than 50 meters depth. 

There are no unique s])eeies of snakes on Basilan. Taylor (1928, p. 217) 
indieated that the eaecilian Ichtinjophis monochrous oeeurs on Basilan 
but not on ]\rindanao. Beeently, however, Inger (1954, ]). 207) reported 
7. monochrous from Mindanao. Based on the dist]*i])ution of i*eptiles and 
amphibians, Basilan may best be regarded as ])art of ^Mindanao. 

Batax Island 

AJiaetulla prasina preocuUn is 
Lycodon mulleri 
Natrix spiloyaster 

Trimevesiirus IlavomaciRotus mcyreijori 

Batan Island (20° 25.2'N. Lat., 121° 57.7'E. Bong.) lies about 130 
miles north of Luzon Island between Taiwan and Ijuzon. It is separated 
fi-om Taiwan by the deep Bashi Channel and from the islands to the south 
by the Balintang Channel. Both of these channels are more than 6000 feet 
deep thereby pi-eeluding any reasonable chaiu'e for a subaerial land connec¬ 
tion between it and eithei* Taiwan or the southern islands. Tlie island occu- 
l)ies an area of 27 square miles. 

It seems likely that Batan Island was ])opulated by snakes which ar¬ 
rived by fortuitous means, either by rafting, wind dispersal, or in the 
course of human activities. Tlie former probably applies in the case of 
Trimeresurus f. mcgregori, a subspecies endemic to the island. 

The other species, all arboreal, could also have arrived at Batan Island 
by rafting, the prevailing cui*rent patterns in the China Sea favoring 
movement from Luzon northward. Oi*, they could have been carried there 
by high winds (see p. 376). The specimens of these species which have been 
taken on Batan suggest that the Batan populations are taxonomically in¬ 
distinguishable from the Luzon ])Oi)ulations, and therefoi'e have only 
recently liecome established there. 

Bohoi. Island 

AhaciuUu py'asma preocularls 

Dendveinpliia caudolineatus terrificus 

Gonyosoma oxycephala 

Naja nnja samareJisis 

N(it7'ix auriculatn 

N(it7'ix tineata 

Oxy7'h((hdium w odestu7)i 

P.va 777 771 ody7i astes pu Iu ten t ii s 

Pytho7i 7'eticutatus 

T7'i77\ exes lanis Ilavoiu ac it la t Jta ro 77i ucu la i us 
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Bohol Island (09° 38.0'X. Lat., ]‘23° »52.5' E. Lonj’’.) lies to the north oi‘ 
^lindanao from which island it is separated by the ^Mindanao Sea. The 
island occupies an area of 1492 scpiai'C miles. The highest peaks are located 
near the center of the island and reach altitudes of almost 2600 feet. 

The island lies on a himh submarine rid^*e which joins it to Leyte. 
Bohol is sei)arated from Celni by the Bohol Strait, liaving- depths in excess 
of 500 meters. ^Fost of the island is capped by late tertiary limestone, exce])t 
where stream erosion has stripped away the cover to reveal the basement 
complex of crystalline rocks. From this it is concluded that the island was 
uplifted since the late Tertiary, ]n*obably in Pleistocene tim(‘S. 

There are no endemic species or subspecies of snakes on Bohol. All 
forms are identical to those found on ^lindanao, Samar, and Leyte islands. 
There are, however, a numl)ei‘ of snakes, lizards, and am])hibians which 
inhabit those latter islands but tiot Bohol. Unfortunately, our knowledge 
of the Bohol fauna is based upon a few, small, recent collections. The fauna 
is poorly known, and at the present time it is not ]>ossible to evaluate the 
significance of the a])sence of certain groui)s of reptiles and am])hibians 
fi-om those collections. It is reasonably ceidain, howevei*, that the known 
Bohol fauna is most closely related to that from ^Findanao, Samar, and 
Leyte. In spite of the proximity of Lebu Island, there is no evidence to 
indicate that there has been any faunal interchange between those islands. 

Bongao Island 

Ehiphe erythrura phUiyyind 

OUyodou meyerinki 

P.sa m m odyu ast es pu lve?'i(len t us 

Xenopeltis unicolor 

Bongao Island (05" OF.o'X. Lat., 119 45.1'E. Long.) is a member of 
the Tawi-Tawi group in the Sulu Ai‘chii)eIago. It is the .southernmost 
island in the Tawi-Tawi group and is sei)arated from Tawi-Tawi and 
Sanga Sanga by the very narrow and shallow Bongao Lhannel. To the 
we.st, and separated by a channel aliout 32 miles wide, lies Floiaieo; the 
Sibutu islands lie about 20 miles to the south. 

The entire Tawi-Tawi group of islands is on a high sulmiarine shelf, 
extending from Zamboanga southward, which lies within 50 meters of the 
surface. This high shelf terminates at the southern end of Bongao Island 
where there is an abrujit dro]) to depths of aljout 300 meters in the Sibutu 
Passage. Although geological evidence is lacking, the faunal picture clearly 
indicates that a continuous submarine shelf must have extended from 
^lindanao to Borneo. The present deep Sibutu Passage was probably formed 
through block faulting sometime aftei* mid-Pleistocene. 

Thi’ee of the four s])ecies of snakes known from Bongao are also known 
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from Xortli Borneo. Elaphe e. philippina, however, is known only from 
the Palawan Arehii)ela^*o, and its oeenrrenee on Boii^ao is unexpected. Un¬ 
fortunately, I have not seen the specimens which were referred to that 
subspecies by Taylor (1922a, pp. 100-161). Elaphe evythrura has not been 
repoi-ted from Borneo. However, unless the Bon^ao specimens were intro¬ 
duced through human agencies, it seems very likely that the species will 
be found in Borneo. 

Bubuax Island 

Ch rysopelea pai'adisi 
DendreJitphis caudoUneatus terrlpicuH 
Liopeltis tricolor 

This very small island (06° 20.9'X. Lat., 121° 58.0' E. liong.) is a mem¬ 
ber of the Tapiantana Group. 

Only three species of snakes have been taken on this island. Liopeltis 
tricolor is well-known in Borneo and Den ft re la phis c. terrificus is widely 
distributed throughout the southern Iddlippines. Chrysopelea paradisi is 
widely distributed thi'oughout the Malayan region. 

The few snakes j)resent on Bubuan relate this island to other membei‘s 
of tlie Sulu Ai-ehipelago, and thus, to Borneo and Mindanao. This is the 
northernmost locality for the Bornean L. tricolor in the eastern Philippines 
and th(‘ southernmost locality for />. c. terrificus. 

Bitsuanoa Island 

Aha etui la prasiua prasina 

D en dr el a p li is ca u dolin ea t u s ca iidol i n ea t u s 

I)endrclaphis pictus pictus 

Elaphe eryfhricra philippina 

L 10 pelt is phHippina 

Maticora intestinalis hUineata 

Natrix chrysarya 

Olufodon vertehralis notospilus 

Psam modynastes pulverulentus 

F i by II o ph is hi v it tat us 

Busuanga Island (12° 05.0'X\ Eat., 120° 05.0'E. Long.), a member of 
the Galamianes Group, lies near the noidhern end of the Palawan sub- 
mai'ine shelf. It is the largest island of the grouj), 2>44 squai'e miles in area. 

There are no endemic s])eeies of snakes on Busuanga; all are known 
from islands to the south, es])ecially Palawan. A single remarkable genus 
and s])eeies of diseoglossid frog, Barhourula husuanfiensis, is known only 
fi’oni this island and Ibilawan. Tliis frog is Ihe sole representative of the 
Paleai'ctie frog family J Jiseoglossidae to occur in the Oriental Legion and 
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undoubtedly is a relie s])eeies whieh has been isolated on those islands for 
a lon^ time. 

(\\(;ayax Island 

Cahimaria suhiensis 
Dendrelaphis pictus pictus 

Caiiayan Snhi (07"^ 01.0' X. Lat., 118° dO.O' E. Lon»-.) is a small island. 
20 s(|nare miles in area, ^vhieh lies about 70 miles off the nortlieast coast of 
North Borneo. This island, together with its »roup of 13 surroundino* islets, 
lies at the ed^e of the Bornean submarine shelf. The island is said to have 
several peaks, of wliieh the highest is 837 feet and represents an extinct vol¬ 
cano (Smith, 1924, p. 244). 

Oidy two snakes have been taken on Cagayan Sulu, both of whieh are 
known from Borneo. 

CA:v[i(;riN Island 

Aliaetulla prashia preociilaris 
Chrysopelea paradisi 
Dendrelaphis caudolineatiis luzoiierisis 
Trimeresurus flavomaciilatus ^hivomacaUitiis 

Camigiiiu Island (18° 55,7^ X. Eat., 121° 54.8' E. Long.) belongs to the 
Babnyan (E‘onp and is loeated off the noilh coast of Luzon. The island 
is sepai*ated from Luzon by the Babnyan Channel, which is 100 to 500 
meters deep. The highest i)eak on this island of 63 square miles is Camigiiin 
Volcano whicli rises 2750 feet al)ove sea level. 

The snakes known from Camigiiin are species and subsjiecies common 
on Luzon. Dendrelaphis c. luzonensis, however, is found only on Luzon and 
Camiguin. 

There is no evidence to suggest how the snakes i*eached Camiguin. 
There may have been a land connection between it and Luzon, if the 
Babuyan Channel is of i*ecent origin. If, on the other hand, the Babuyan 
Channel is an old structure, then rafting, wind dispersal, or aceidental 
transport by human agencies could account for their presence on the 
island. Jn any event, the absence of geographic differentiation suggests 
the snakes have only recently become established there. 

Cat A N DU A NES ISL A N D 
Boiga angulata 

This large island (13° 47.0'X. Lat., 124° 16.0'E. Long.) of 552 sipiare 
miles area, lies off the southeast coast of Imzon. It lies on the broad, shallow 
Camarines shelf and undoulitedly has l>een joined to southeastern Luzon 
by subaerial land during parts of the Pleistocene. 
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A single snake has ])eeii taken on tlie island. The s])eeies is well known 
in the Philippines and has been re])orted from many of the laro-ei* islands, 
inelndin^' Luzon, to which (\itandnanes is obviously related by reason of its 
g‘eogTa]>hieal and hydrographic position. 

Tebu Island 

Ahaetulla prasina preocularis 
CaJamaria gervaxsi iridescens 
CalUophis caUigaster gcviuinulis 
Chrysopciea paradisi 
Cyclocorus Uneat us Uneat us 
Dendretaphis pictus pietns 
EJaphe erythrura erythrura 
Lycodon auUcus capucinus 
Natrix dendrophiops negr'osensis 
Oxyvhahdium leporinum visayanum 
Python reticulatus 

This elongate island (10° 23.0' N. Lat., 123° 53.3' E. Long.), about 139 
miles long and 20 miles wide, lies off the east coast of Negros Island, fi'om 
which it is sepai‘ated by the deep Tahon Strait. The mountains, which have 
a north-south trend, reach their greatest elevation in the central portioii 
where Alt. Cabalasan attains an altitude of 3324 feet. Lebu lies on a vei*y 
narrow shelf on its south, east and west sides, where there are abimpt drops 
to de]iths in excess of 500 meters. The northern i)ortion of the island rests 
n])on the shallow shelf which forms i)art of the broad, shallow submaihne 
l)latform joining Cebu, Negros, Panay, and Alasbate islands. 

According to Dickerson (1928, p. 285) “Cebu was until late Pleistocene 
a string of coral islands which had but little connection with either the 
Visayan island to the west or the lai*ge Surigao island to the east.’’ 

There are no snakes uni(]ue to Cebu. Of the eleven si)ecies presently 
known from the island, seven a)*e widely distributed throughout the Philip- 
j)ines. The four other species, (Uilliophis c. gvxnmnuUs, CaJamaria (j. ir¬ 
idescens, ().rgrhal)dium J. visayanum and Natrix d. ncyrosensis, are identi¬ 
cal to populations otherwise restricted to Negros and Panay. Prom this it 
seems reasonable to conclude that Cebu and Negros were joined together. 
The marked similarity of the fauna suggests that the islands were joined 
very recently, ]>rohably in the latest Pleistocene. Inasmuch as thei*e are no 
endemic s])ecics of I'ejdiles or amphibians on Cebu, it is doubtful that any 
of those animals were able to reach the island i)rior to that time. This 
would be in keejung with Dickei'son s suggestioii that Cebu was a sei'ies of 
.small islands until late l^lei.stocene, and with AlcCregor's conclusion that 
Cebu ])robably was not joined to Negi*os during the IMiocene or most of the 
Pleistocene, l)ased on the high degree of endemism among the birds. 
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Tokox Island 

AhaetidUi prasiua ijrashia 
Dryophiops ruhe seens 

Coroii Island ( 1 1° 55.0'X. Lat., 120 14.0'K. Loii'i.) beloiio-s to the 
Calaiviiaiies (Jroup and lies to the immediate southeast of Biisiianga. The 
island oeenpies an ai’ca of 27 square miles, is hij^h and very I’ocky. 

Tlie two sj)eeies of snakes i‘epoi’ted from Coron are botli well-known in 
Borneo. Drijophiops nihescens has not l)een taken on any other island in 
the Philiiq)ines, but it is ]‘easonably certain that it will be found on Palawan 
unless it I’eaehed Coron by foiluitous means. AhaetiilUi p. prasina has been 
taken on all tlie lar<>ei‘ islands of the Palawan Arehi])elag'o, as well as Borneo. 

PuLiox Island 

AhaetuUa prasina prasi)ia 
Boiya eynodon 
Dendrelaphis pictus pietus 
Elaphe erythrura pMlippina 
Liopeltis phiIippina 
Maticora intestinalis hilineata 
Natrix chrysarya 
Oliyodon perkinsi 
S ihynopliis hivittatus 

(bdion island (11° 50.0'X. Lat., 11!)° 55.0'E. lanig.) is the second 
largest island in the Calamianes Grou]) (150 scpiare miles in area) and lies 
to the immediate south of Busuanga Island, (hilion, Coron, and Busuanga 
form a compact group, tlie three islands being separated by narrow, shallow 
channels. From a zoogeographic standpoint the islands may lie treated as 
a single unit. 

Pulion is, heriietologieally, the best known of the Calamianes islands. 
Three sjiecies of snakes are known from Busuanga, two fi'om Coron, and 
nine fi*om Culion. Of the nine Culion species, OHgodon perkinsi appeai‘s 
to be endemic as is the frog genus Barbourula on Busuanga-. Liopeltis 
philippindy a sjiecies closely i*elated to L. tricolor (known fi*om western In¬ 
donesia and Palawan), has been taken on northern Palawan. I suspect that 
that species evolved in the Calamianes islands fi'om an isolated population 
of L. tricolor. It probably entered Palawan during the last [leriod of glacial 
maxima when the Ibdawan submai*ine shelf must have been exposed to sub- 
aerial erosion for its entire length. The remaining seven species and sul)- 
s])ecies of Culion snakes are identical to those on Palawan. 

Sevei‘al fresh-water fish of the family Cyj)i‘inidae are found in the 
Calamianes islands. Four distinct species of cy])]*inid fish have been re- 


2. Since this was written, specimens of Barbourula were taken on Palawan Island. 
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ported from Busnaii«a. 0t‘ these, one ])elon»‘s to an endemic species of 
Ilampala, and one to a distinct species, Puntius iris. The two remainin!” 
species are found in Palawan. 

Nine species of ampliibians liave been 1 ‘ecorded from the Calamianes. 
Eij^ht are known on Palawan. And one, Rhacophonis a. (ippendiculatus, 
i'ei)orted from Ciilion on the basis of si)ecimens ol)tained by Di’. Moellen- 
dorff, i)robably does not occur outside of the eastern Phili]>pines (Inyer, 
1954, p. 376).' 

CuYO Island 

Lycodon aulicus capucmus 

The largest of the Cuyo Islands, Cuyo (10° 51.1'N. Lat., 121° 02.4' E. 
Long*.) lies about inidAvay betweeii northeastern Palawan and Panay islands. 
The island rests on the Palawan submarine shelf at the north end of the 
Sulu Sea. It is of volcanic origin with the highest point a})Out 600 feet 
above sea level. 

A single specimen of Ly codon aulicus has ])een collected on this isolated 
island. I susi)ect it was introduced there by man. 

J)ina(;at Island 

Oxyrhahdiuni modestum 

Psammodynastes imlverulentus 

Diiiagat Island (10° 05.0'N. Lat., 125° 35.0'E. Long.) lies to the im¬ 
mediate north of the Surigao Peninsula, ^Mindanao. On the west, the 
Surigao Strait separates Dinagat and Leyte, and on tlie north, the Leyte 
(rulf separates the island from Samar. iMindanao and Dinagat are sex)arated 
by a shallow channel five miles in width. The island occupies an area of 
309 square miles. A chain of mountains extends from iiorth to south. There 
are several peaks attaining altitudes in excess of 1700 feet; the highest 
point is at the north end of the island and i*ises 3300 feet above sea level. 

Dinagat, Samar, and Leyte islands are joined to Mindanao l)y a shallow 
submarine shelf. This shelf lies well within 50 meters of the surface and 
undoubtedly was exposed to subaei'ial erosion at times of glacial maxima 
during the Pleistocene. At those times these islands and Bohol, which is 
connected to Ijcyte by a similar shallow submarine shelf, must have formed 
a continuous land mass, and there must have ))een relatively free movement 
of faunal elements from one island to another. 

Two snakes have been reported from Dinagat. Psammodynastes pnl- 
verulentus is widely distributed throughout southeastern Asia. Oxyrhah- 
dium modestum is known from i\rindanao, Samar, Leyte, and Bohol (also 
doubtfully recorded from Negros). 

Seven of the eight species of frogs Inger (1954, ]). 512) records from 
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Diiia^’at are also foiiiul on Mindanao, Samar, and Leyte. Of these, three 
are restricted to those islands and four are widely disti-ihnted thi'ou!L»]iont 
the Phili|)j)ines. Only one, I\*(nut macrodon visaijanumy known from the 
western Visayan islands but not from ^lindanao or Samai*, presents diffi¬ 
culties. In^er states that that fi'og* occurs on Leyte as well as Dina^at. It 
is interesting to note that of the IG frogs known from Leyte, this is the 
only frog not known to occui* on ^lindanao. Although Jnger does not dis¬ 
cuss this interesting anomaly, I believe it is reasonable to assume that lUina 
m. visajjanum is not native to either Leyte or Dinagat. Taylor (1923, jn 023) 
has indicated that Rana macrodon is frecfuently souglit after by the native 
inhabitants in the western Visayan islands as a soui'ce of food. I suspect 
that this frog may have been introduced into Leyte and Dinagat eithei* a(*- 
cidentally or as a ])otential food source. 

JoLO Island 

Ahaetulla lo'asina preocularis 
V(i I a m a ri a joloenisis 
(*h rysopelea pa ra 0is i 
D€n(Ivelaphis pict u s pictus 
EJaphe erythrura crytliriira 
Maticova Intestinalis su I urn sis 
Oligodon m eyerin ki 
0pioph ag us h an n a h 
Psnmmodyn a sirs pulverulent us 
Python reticulatus 

Trim eves iirus jla vom acu hit us pa vom aeu latus 
Tvimevesurus wagleri 
Xenopeltis unicolor 

The lai'gest of the Sulu Islands, dolo (06° 00.0'X. I^at., 121° 09.0'f]. 
Long.) lies about midway between Hasilan on the northeast and Tawi-Tawi 
on the southwest. Between dolo, Basilan, and Tawi-Tawi ai‘e many small 
islands, some of volcanic origin and some meredy i*aised coral reefs. Taken 
together, these islands represent the high points on the Sulu submarine 
platform, which extends from Zamboanga to Tawi-Tawi. According to 
Smitli (1924, pp. 247-248) this platform has successively submerged and 
emerged, producing alternately a discontinuous and a continuous land 
mass extending from ^lindanao to Borneo. 

Jolo Island has an area of 345 s<piare miles. Thei*e are several ])eaks, 
the highest of which, ]\It. Bud Dajo, rises 2894 feet above sea level. The 
island is of volcanic origin. No active volcanoes are now present on the 
island, but there are extensive deposits of volcanic ash and tuffs ])resumcd 
to be of late Pliocene and Pleistocene age. 

The snake fauna of Jolo includes elements of the ^lindanao and Bornean 
faunas. Oligodon meyerinld, related to the Bornean (). octolineatus, and 
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Xenopelfis unicolor are typical modern Bornean elements, while Aheatulhi 
p, preocularis, Elaphc e. crifihrnra, and Trimeresurus /. flavomacuhitus rep¬ 
resent the typical Mindanao elements. Two species are thought to be endemic 
to Jolo, Cahnnarm joloensis and Maticora i. suluensis. The latter is very close 
to the Bornean J/. i. nir/rotaeniuta, but the foianer does not appear to have 
any close relatives, eithei’ in Boimco oi* in the Philipi)ines. 

From the above it would seem that the island has been subject to several 
faunal invasions. The earliest, probably in late Idiocene or early Pleistocene, 
allowed the progenitors of the modeim ^lindanao-castern Philippine fauna to 
enter those islands. During the later Pleistocene, modern elements of the 
Bornean fauna have jiassed northward toward ^lindanao, atid at the same 
time elements of the ^lindanao fauna have moved southward. 

The systematics of the Bornean species of Cahnnaviu is too poorly known 
to permit s|)eculatio]i regai^ding the status of C. joloensis. At present, it 
appears to be a very distinct species and may represent either a relic form 
of an old invasion or a recently evolved unique species. On the other hand, 
a closely i‘elated but luiknown species may yet be discovered in Borneo. 

fvALOTKOT Island 

Chrysopelea paradisi 

BendreJaphis caudolineatus terrificus 

This small island (14° 54.5' N. Lat., 122° 08.8' E. Long.) lies off the east 
coast of Polillo Island. According to Taylor (1922b, p. 162) the island is 
about “3 kilometers long and is heavily forested.” 

Taylor states that he obtained three species of snakes on Kalotkot and 
eleven species of lizards. 1 have been able to establish the identity of only 
two of the snakes he obtained there and find they are identical to species 
round on Polillo. One very interesting fact is that Bend reJ a phis c. terrificus^ 
which occurs on Kalotkot and on Polillo, is not found on Luzon Island, but 
rather appears to be restricted to the islands of the southern and central 
Philippines. This interesting case of discontinuous distribution is discussed 
more fully under Polillo Island (p. 402). 


Lapac Island 

DendreJaplils pictus pictus 

Lapac (05° 32.0'N. Ijat., 120° 46.2' E. I^ong.) is a small island, about 16 
s(|uare miles in area, belonging to the Tapul (frouii in the Sulu Ai’chipelago. 
The island is covered by deeply weathei'ed volcanics (Smith, 1924, p. 247) 
including a basalt How overlying a volcanic tuff (Corby, 1951, ]>. 308). 

A single arboreal snake has been taken here. The species is widely dis¬ 
tributed throughout the Philipjiines and western Indonesia. 
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Leytk Island 

AhaetuUa j)rasi}ia [ireocuhiris 
Boi(f(i (inguhita 
Bo\(f(i cynodon 

CaUnuaria vermiformis gmyi 

Vhry.soijelea iniradisi 

DendreJayliis caudal hi cat us terrificii s 

Elaphe erythrura crythrura 

Xaja uaja samare7isis 

Xatrix a uric u hit a 

Oxyrh a hd i u m ui odes turn 

Psamuiodynastes pulvci’ule7itus 

Python 7'eticulatus 

Stegonotus in iilleri 

Trimeresurus Jlaroiuaculatus jlavoinaculatus 
Trim eresurus iragleri 
Zaocys luzonensis 

Le>^e (10° 50.0'X. l^at., 124° 52.0' E. is tlie eighth largest island 

ill the Philiiipiiies and ooenpies more than 2780 square miles. The island lies 
between Luzon and ^Mindanao; it is almost in eontaet with Samar Island 
alono* the latter’s southwest coast but is sejiarated by a very narrow and 
shallow channel of water. The island is veiw mountainous, many of the 
])eaks representing* extinct volcanoes. Tertiary and latei* voleanics overlie 
much of the central portion of the island and limestones, marls, and shales, 
some of late Tertiary a^e, cover much of the southern portion. There is 
ev(‘ry reason to believe that the northern ])arts of Leyte have been exposed 
for most, if not all, of late Tertiary and 1 ‘ecent tim(^s and that until rei-ently, 
Samai* and Leyte were joined by continuous dry land. 

The fauna of Leyte is very similar to that on Samar and Mindanao. A 
number of sjiecies, including' ('ahnnuria i\ (jraiji, n. sttniarcnsis, X. tiuri- 

culata, O. PiodestuPG and ^fegonotus iniilleri are known only from those 
islands within the Philii)})ines. Zaocys luzonensis, a s])ecies otherwise found 
only on Luzon and l^olillo, was i*ei)orted from Leyte by Boett^-er (1890, 
1 >. Ixiii). However, this needs confii*mation. 

Int>er (1954, p. 512) records 16 sj)ecies of fro^s from Leyte. Of these, 
twelve are also found on ^Mindanao, three are sus])ect of bein^* endemic to the 
island, and one has been i*ei)orted fi om Luzon and Polillo but not elsewhere. 
The latter record is for Rana siynaia shniJis of which In^er examined six 
sj^ecimens said to have come from Cabalian, Leyte (Ini»er, 1954, ]>. 323). 1 
doubt that that subs])ecies of Rana siynaia is indigenous to Leyte and sus¬ 
pect that, barring accidental mislabeling of the s])ecimens, the frogs were 
accidentally introduced into the island. 

Data drawn from the disti’ibution of otlier grou])s of animals clearly 
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siippoil the eoiielnsions stated above re^anlin^’ the faunal relations of Leyte, 
Samar, and Mindanao. 

liUBAXG Island 

Gonyosowa oxyceyhala 
Natrix spUoifaster 

Inilianj^- Island (13° 46.5' N. Lat., 120° 11.5' E. Lon^*.) lies off the south¬ 
west eoast of central Luzon op])osite Batan^as Province. It is separated finin 
both Luzon and its southern nei<»hbor, Mindoro, by deep channels. Accord¬ 
ing’ to Smith (1024, ]>]). 258-260) the island is com])osed pi'incipally of 
i^meous and metamorphosed sedimentary rocks with some coralline deposits 
a Ion O’ the coasts. 

One of the two snakes reported from Lubano’ Island {Gomio^ioma oxy- 
cephala) is widely distributed tln-oiio-hout southeast Asia. Natrix spilogastcr, 
however, is found only on Inizon and Lubang- islands. lno*er (1054, p. 512) 
records two amphibians from the island, but again both are widely dis¬ 
tributed forms. ]\lc(li’egor (1028, ]). 205) sugo’ests that Lubang Island be¬ 
longs to the Luzon faunal province, based on the distribution of birds. On 
the other hand, Cooke, quoted in Dickerson (1028, ])p. 260, 271, figs. 60, 61) 
indicates in his maps that Lubang properly belongs to a distinct Mindoro 
])rovince. Insofar as snakes are concerned, Lubang, ]\Iindo]‘ 0 , and Ijuzou 
should be combined into a single faunal district (see discussion of ^Mindoro, 
]). 304). The absence of numbers of amphibians and reptiles suggests that 
the pi-esent fauna on Lubang has ])i*o])ably been derived thi’ough fortuitous 
circumstances (I’afting or accidental transport by man). 

Luzon Island 

AhaetuUa prasina preocuUn'is 
Boxy a (nigulata 
Boiya cynodon 

Boiyn dendrophila diver yens 

Boiipi phUippina 

('alaniaria hit orq ices 

Calamaria yervaisi yervaisi 

Calliophis calliyaster caUiyaster 

('h vysopeleu paradis i 

Cyeloeorus liueatus Uneatus 

Deudrelaphis caudolinea i us Uizone ns is 

Dendrelaplus pictxis jxictus 

I) ry ()p h i o ps p h i I i p p i n a 

Fjlaphe erythriira erythrura 

Gon yosonia oxyceph a la 

IIoloyerrh um jihilippin uvi 

Lyeodon auliciis vapxieinxts 
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Lycodon rnulleri 

Lycodon tcsselatiis 

Mdticora mtestinalis philipyinus 

Myersophis alpestris (see footnote 1, p. 373) 

Naja naja philippinensis 
Niitrix deiidrophiops harbouri 
Natrix spiloyaster 
on god on a )i cor us 
OJigodon modestum 
Opliiophagns hannah 
O.ryrliahdium Jeporin uui Jeporinum 
Psummodynastes pulverulentus 
Pseudorahdion men a m a rae 
Python retie Hiatus 

Trimeresurus Jiaromaeulatns )lavomaeulatus 
Trimeresurus iragleri 
Zaoeys 1 iizo u en s is 

Luzon ( 15° 00.0' X. Lat., 121° 00.0' E. Lono-. ) is tlie island in the 

Ehili])i)ine Ai'ehi])ela»o, with an area of 40,420 square miles. It is eharaeter- 
ized l)y o-reat iri'c^iilarity and divei'sity of form. The noi*thei*n i)oi‘tion of 
the island is dominated by a eenti*al f'ordillera and the western Zambales 
Mountains. A ])road ]dain extends from the Tayabas Isthmus north to 
Manila Bay. It narrows in passing* between the Zambales ^Mountains and 
the central Lordillei'a aiid extends northward to the Lin^ayan Eulf. A num¬ 
ber of volcanoes (some recently active) dominate the landsea])e: ]\It. Mari- 
vales, Mt. Ai*ayat, ]\It. Makilino*, ]\It. Taal, an<l othei’s. To the south of the 
Tayal)as Isthmus are the Bondoe and ('amarines peninsulas, the former 
com])osed of folded sedimentary rocks, tlie latter studded with volcanoes 
(Friua, Tsaroji;’, Mayon, rt nL) exce])t in the nortli where thei’c are folded 
sedimentary roeks. 

Dickerson (1928, pj). 92-96) has shown that in all ])robability the island 
was divided into at least three smaller islands during' the Ideistocene: (1) 
the Zambales hiohlands, (2) most of noi'thern Luzon and perha])s ineor- 
]:)oi*atin^-Polillo Island, and (3) the Camai'ines Peninsula, which was joined 
to Samar. The Manila Plain was inundated part of that time. 

Thii‘ty-four species and subs])ecies of snakes ai'c known to occur on 
Luzon Island. Of this numbej*, three s])ecies, Bouja phiMppina, Cahonaria 
hitor(iues, and Lycodon tcsscJhitns, all of questionable status, are confined 
to the island. Xatrix spilogasterj also known from Lid)ani>‘ Island off the 
western Luzon coast, is otherwise confined to Imzon. Several other s])eeies 
are confined to Luzon and its immediate neighbors, i.c., ^lindoro, I^olillo, the 
Batanes islands. These include Boiga d. divergenSy (Udamaria g. gervaisiy 
(UdUophis c. CdlJigaster, Dendrehiphis r. hizonensisy llologerrJunn philip- 
pinnniy Lycodon miUleriy ^Lyersophin (dpestrisy Naja n. philippinuSy Xatrix 
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(I. barboio'i, Olu/odon (incorusy niid Oxyrhabdhnn I. lepovinum. The remain¬ 
ing’ ei^liteen s])eeies and subspecies are widely distributed thr()u<>iiout the 
Fhi]il)pines with tlie exce])tion of (Ufclorus 1. lincafus, known elsewhei’e only 
from the Visayan Islands. 

All endemic Luzon sjiecies, ex('eptin^‘ those of the j>’enera Myersojjhis, 
Oxyrhabdium, and Cy cl acorns, are related to ^enera and s])ecies pi*esently 
living' in Indonesia. Oxyrhabdinm ai)parently repi'esents a very old g-roup. 
Its clo.sest relative, the genus Xylopliis, is confined to the West(‘i*n Lhats, in 
India. The genus Cy cl acorns has no close relatives outside of the Philippines. 
A single widely distributed species is recognized within the islands, and 
1 suspect that the genus had its origin in the Phili]>pines. 

Inger (1954, j). 513) i*eeognizes twenty-two frogs from Luzon. Nine 
sjiecies and subspecies are either endemic to Luzon or are restricted to Luzon 
and its immediate neiglibors. There are no unique genera of frogs on Luzon. 

There is close agi'eement in the distributional picture of Ijuzon snakes 
and frogs and of the birds, insects, and land molluscs. 

]\fASBATE Island 

Lycodou auJicus Cdpiichiiis 

Natrix (Jendrophiops regrosensis 

Masbate (12° 15.0' N. Lat., 123° 30.0' L. Long.) is a modei'ate-sized 
island, 1571 squai'c miles in ai*ea, located near the southwesteiai coast of 
southern Luzon and northwestern Samar. It is sej)ai‘ated from those islands 
by the deep Ticao and Samai* straits. To the southwest of ]\fasbate is the 
shallow Visayan Sea which now separates ^lasbate from Panay, Negros, and 
nortliei'ii Lebu. The highlands on ]\lasbate extend from southeast to noilh- 
west along the northeastei*n coast. There are several mountains whi(*h at¬ 
tain elevations of al)out 2000 feet. 

^lasbate rests u])on the shallow Visayan submarine shelf. The faunal 
evidence (see below) suggests that ^Masbate lias been associated with Negros 
and Panay during the recent jiast. 

Only two snakes have been collected on ^fasbate. Of these, Xatrix d. 
ncfjrosensis is a subsjiecies found only on Panay, Negi'os, and Oebii. 

Inger (1954) docs not list any amjihibians from this island but 1 have 
seen some material not available to him at tlie time his i‘e])ort was jinqiared. 
The affinities of the fi*ogs from ^lasbate seem to lie with the Negros jxijuila- 
tions. VcOi'egor (1928, ]>. 202) suggests that ]\Iasbate is allied to N(‘gros on 
the basis of its avian fauna, although there are aliout half as many s])ecies 
known from the islands are are known from Negros. In a like manner, 
Schultze (1928, p. 253, fig. 58 and j). 254) includes Vasbate in the Visayan 
faunal distidct on the basis of similarities in Le}>ido])tei‘a fauna, and (kioke 
( 1892) indicates a similar relation for the land molluscs. 
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Mindanao Island 

AUaetuUa prusina i)rc()cul<n'is 
Apia pel turn bod 
iinguUita 
Boiija eynodon 

Boufd (lendrophihi Uitifascidid 

CaUimarid (/erraisi lioUandi 

Cdhimdrid mCdnisi 

VdUundrid vermiform is gruyi 

Gdlduidrid zam hoangensis 

Clirysopeled yarddisi 

Cycloeonis linedfus 7iuehdiis 

Deudretaph is eaudolinedtus terrificiis 

Detidrelaphis pietiis pietus 

Eldphe erythrurd erythrura 

Lycodon (lulieiis edpueinus 

Lycodon dumerili 

MdHeorci intestiudUs philippinn 

Ndjd. na ja samorensis 

Ndtri.r aurieuhttd 

Natrix dendrophiops dendrophiops 

Ndtrix liueatd 

Oligodon maeutdtus 

Oligodon modest urn 

Oligodon rertehrulis notospilus (f) 

0ph ioph ag us hunn ah 
Opisthotropis (ilealai 
Oxyi'h a bd i u m m odestu m 
Psirmmodynastes pulverulent us 
Pseudorabdion a ter 
Pseudoral)dion taylori 
Python reticuiatus 
Sitegon ot us m illleri 

Trimeresurus fldvomaeuldtus flaromaeuldtus 
Trim ere sums icagleri 

^lindaiiao (08° 00.0' X. Lat., 125° 00.0' E. Loiiii. ) is tlic seoond larj^est 
island in the Pliilii)])ine Arehipela^o, {)('eni)yin<.>* an area of inoi*e than 36,500 
sfjuare miles. There are several mountain ranges and broad, flat stream val¬ 
leys. Dickerson (1!)28, pp. 85-87) })resents a summary of the Pleistocene 
histoiy of ^Mindanao in which he demonstrates that ^Mindanao was divided 
into five islands in early Pleistocene, lie (Dickerson, 1028, p]). 80-81) sir‘- 
i>-ests that only tlie extreme eastern and extreme southwestern parts of ^lin- 
danao were uplifted durinf>* ^Miocene times. In the Pliocene, Dickerson 
(1028, ]). 85) further su^ji'ests that western .Mindanao was joined with Bor¬ 
neo via a Sulu bridge. Smith (1024, ]). 218), in his concluding i*emarks, 
states that for the most part Mindanao is a young island, and “The great 
extent of eom])aratively recent volcanic extrusives and the considerable 
development of raised Pleistocene reefs gives one the impression that the 
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dominant proeejsses in Mindanao have been a^'^radational rather than de«'- 
radational.’’ 

The snake fauna of ]\rindanao is eoin]>osed of at least two Bornean ele¬ 
ments and a small Luzon element. An older ^roup of endemics, a few of 
which are also found on Samar, l^eyte, and Bohol, include Cahnnaria 
meanisi, Lycodon dumerUi, Natrix auriculata, Natrix d. dendroplnops, OU- 
godon viacRlatus, Pseudorahdion tayJori, and Stegoiiotus mulleri. The latter 
is a relic species found also in North Borneo. Neither VaJamaria mearnsij 
Lycodon dumerili, Natrix dcndropMopSy nor Natrix auriculata ai)pears to 
have close i*elatives in Borneo at the i)resent time. Oligodon viacuJatus is a 
very distinctive species; it was probably derived from an isolated population 
of 0. purpurascenSy as was the Luzon species 0, ancorus. Lastly, Pseudo- 
rahdion tuylori appears to be allied to the Bornean species of Pseud orahdion 
formerly assij^ned to the «'enus Agrophis (Leviton and Brown, 1950). It 
seems likely that the species noted aljove evolved fi‘om ancestral Bornean 
populations which entered Mijidanao during’ the Pliocene. 

A second group of si)ecies and subsjiecies, also restilcted to Mindanao, 
Samar, Leyte, and Bohol, of more i^ecent origin and closely allied to popula¬ 
tions now living in Borneo, includes AhaetuUa p. preocularisy Boiga d, Jati- 
fasciata, VaJamaria v. grayiy (Udamaria zamJ)oangensiSy DendreJapJiis c. terri- 
ficuSy Maticora i. 2)hilippinay Naja n. samarensisy and Oligodon v. notospiJus. 
Tiiese probably are derivatives of Bornean i)opulations which entered ]\Iin- 
danao during the Pleistocene by way of a subaerial land bridge that must 
have extended fi*om Borneo, via the Sidn Archij^elago, to the Zamboanga 
Peninsula. (See also Ilerre [1928] and Myers [1951] who have provided 
abundant evidence to indicate that Borneo and Mindanao were joined })y 
subaerial land sometime in the Pleistocene in order to account for the pres¬ 
ent distribution of obligate fresh-water fish on Mindanao: I am in full accoi'd 
with those authors, based on the distribution of the snakes.) 

A few subspecies of snakes, related to populations on Luzon, are also 
recorded from ]\rindanao. Thcvse include VaJamaria g, hoJJandiy VycJocorus 
J. nuchaJisy and Trimeresurus /. flavomacuJatus. The latter form, although 
I>laced in the same taxonomic category as the Luzon population, differs 
sliglitly, suggesting incipient subspeciation. I suspect that (VycJocorus J, 
nuchaJis was derived through insular isolation from T. J. Jineatus. The latter 
})robably entered ^Mindanao when the Pamarines Peninsula was joined to 
Samar and ]\rindanao sometime during the Pleistoceiie. The differences be¬ 
tween VaJamaria g. hoJJandi and (\ g. gcrvaisi suggest that they evolved 
independently from isolated i)opulations of a common ancestor. 

Mindoro Island 

Cahimarid aervaisi i/ervaisi 

Calliophis c(illi(/(tster callifjastrr 
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(li rysopclca paradisi 

Cyclocorus lineatus Uneat us 

I)en dre 1 aplx is ea udolineat us I iizon ens is 

Dendrelaphis pietus pietus 

I)ryoph iops ph iIipp in a 

Ehiphe erythrura erythrura 

Lye 0 don aulieus eapucin us 

Eyeodon niiilleri 

Xaja naja philippinensis 

Xatrix dendrophiops harbouri 

Otiyodon ayicorus 

Opliio p h a g us lx anna lx 

Python retie Hiatus 

Trim eresurns jla voxxx aeulatus jla romaeulat us 

Tills island (12° 50.0' X. Lat., 121 10.0' E. Lon^.) lies to the southwest 
of Luzon Island. There are a])])roximately 3759 sijuare miles of land, exehnl- 
inu' immediately adjacent islands (c.ry., Ilin, Ambulono*, Buyallao, cf aL), 
which together constitute Mindoro Province. The island is divided by a 
noi*th-south trend of mountains, of whicli ]\lt. llalcon (8481 feet) in the 
noi’th and ^\t. Baco (8100 feet) in the center are the most prominent. 

The island is sejiaratcd from Luzon by the block-faulted Verde trough 
on the north, from the Palawan Archipelago by the ^lindoro Strait on the 
southwest, and from other southern and eastern islands by the Tablas Strait. 

The central and northwestern portions of ^lindoro are composed of base¬ 
ment complex rocks, including- andesites, ^’ranites, diorites, and other 
coarsely crystalline igneous rocks and some metamoriihie rocks such as 
schists and slates. At the southeim end are several limestones of mid- to late- 
Tertiary a,ue (? ]\riocene and Pliocene) and some earlier limestones ])resumed 
to be of ^lesozoic a^e because of the pi*esencc of fossil ammonites. The south¬ 
west coast is covered by a i*ecent alluvium which evidently overlies late Ter- 
tiaiy limestones. Alluvium also covers much of the eastern coastal reo-ion. 
A small Mesozoic outcroj) has been identified in the vicinity of ]Mt. Dumab, 
and a little late Tertiary limestone has been found in the vicinity of Vara- 
dei'o Bay. It is noteworthy that Verde Island and the immediately op])osin^- 
shoi'c of Luzon Island are covered by similai* sediments and by extensive 
de])osits of volcanic tuffs of relatively recent a^e. 

Sixteen sx>ecies and subs])ecies of teiTcstrial snakes ai’c known from iVIin- 
doro. Xot one is endemic to that island; all are known from Luzon. Six si>e- 
cies and sulxspecies are endemic to Luzon and iMindoro and three to those 
islands and to Jhdillo and Batan. The seven remaining si)ecies ai*e widely 
distributed throughout the Phili])pines and westeiai Indonesia. 

There are no s])eeies oi‘ genera of siiakes common to ]\Iindoro and the 
islands of the I^alawan Archipelago which are not found in the eastern 
Phili])])ines. This is likewise true for the amphibians (Inger, 1954, pp. 513- 
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514) and foi- insoc'ts (Selniltze, 1928), ])iit not for l)irds oi' priniary fresli- 
water fisli. Aoeordino-to Ki])ley and Rahov (1958, ])p. 11 T2) at least five 
s])eeies and snl)speeies of l)ivds av(‘ voninion to Mindovo and Palawan and are 
not known li'om elsewhere^. Ileia'e ( H)28, ]n 244) sn.i>‘^'ests tliat the siniLi'le 
endeinie ey])rinid fisli found on ^lindoro, Pioifius hemictenns, entered that 
island fi‘oni Palawan. A <listi]ietive s])eeies of timai‘an, Ihihalus niindorfiisis, 
is known from Mindoro hut not elsewhere in the Phili])])ines. It is relatc'd to 
another s])^eies of I>}iJ)(ihis found in Sarawak, Borneo. 

On the whole, the present fauna of Mindoi‘o seems to he r(9ated to that on 
Luzon (although i\Ie( Jre^’oi* fl928| sni^i^ests othei'wise based on hird disti*i- 
hntion [see helow|). The ])resenee of a nni(jue endemic speeies of IPilxihis 
points to an eai'ly snhaerial land (a)nneetion between ^Mindoro and the Pala¬ 
wan islands. When this eonneetion (‘xisted is in doubt. Diekerson (1928, ]). 
91) sn^»ests that the ^Mindoro IPihalns was derived fi‘om an early Ideisto- 
eene oi* Plioeene ancestor, im])lyin^' a ])ossihle land connection at that time. 

The marked similarity in fauna between iMindoro and Luzon ])oints to a 
relatively recent connection between those two islands, ])ossibly in the late 
Pleistocene. As 1 have already indicated, the ])opulations of snakes and 
froj’s on Mindoro are taxonomically indistinguishable from those on Luzon. 
It is true that several i»c‘nera of snakes knowti from Luzon, cjj., ZiKK jis, have 
not been taken on iMindoro. However, the latter island is very ])oorly known, 
and consequently ne!.>ative evidence of this sort is of little sionifieance. 

The uni(jue species of fresh-water fish, J^unfins hemicteinis, known fi‘om 
Mindoro, is related to speeies found on Palawan Island. Xo indij^enous 
sj)ecies of fresh-water fish is known fi’om Luzon. Two fresh-water fishes 
have been recorded from central Luzon. One, Oryziiis Inzonensis ( llei're) 
belono's to a secondary »i‘oup of fresh-watei* fishes, aceordin;L>‘ to flyers 
(1951). The other, a loach of the genus (Uybitiis appears to be a Ohinese 
s})ecies. Profes.sor flyers suggests {in lift.) that the latter may have b('en 
introduced. These facts have l)een inter])reted to mean that Luzon and Min¬ 
doro have been disconnected for a longer ])ei'iod of time than Ihilawan and 
Mindoro. Evidence from other groups of animals does not beai* this out. 
Therefore, T offer below an alternative ex])lanation to account for the in‘es- 
ence of a s])eeies of fi’esh-watei* fish on ^lindoro but not on Luzon in the 
belief that ^lindoi'o and ijuzon were joined by a subaerial land-bridge 
more recently than Palawan and ^lindoi’o. 

If it be assumed that th(‘ fi‘esh-water fish I\ luonictenus was present on 
Mindoro at the time that Mindoi-o ami Luzon were joined by dry laml, then 
it could be ex])ected that the fish might have reached Luzon. Luzon and 
Mindoro could only have been joined aci'oss the V(M*des Island Passage Avhich 
now separates northern and northeastern ^lindoro and the Batangas-Lavite 
districts of southwestern Luzon. If, at the time ^lindoro and Luzon wei‘e 
joined togethei*, the Mindoro po])ulation of Pioitiiis were to dis])erse into 
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Ijiizon. the fisli would have had to enter the streams whieh drain the Batan- 
o’asd’avite ai'ea. The Batanoas-Cavite <listriet is overlain by thiek dei)osits 
of voleanie tuff d(‘rived from inteianittent periods of voleanie aetivity in that 
distriet durinj^* the late Plioeene and Iffeistoeene. It is evident that thei'e 
must have been ])ei‘iodie destiaietion of the existing' habitats, ineludin.ii- the 
sti‘eams. Ther(‘ must have been eonsiderable destruetion of lil'e, also. The 
(‘liances for a siiiall ]) 0 ])ulation of fi-esh-watei* fish to l)eeome established in 
this area of Luzon would be vei‘y small, if not nonexistent. The above fae- 
tors ])robabIy would have had little effect on the dispersal of the numerically 
larger ]^o])ulations ot animals on Luzon into ^lindoro, however. Even if the 
BatanjLias-Pavite region Avere temporarily denuded of life because of volcanic 
activity, disj^ersal of faunal elements from immediately adjacent parts of 
luizon into that ivoion would continue durini>* tiumpiil periods as soon as the 
necessary habitats i‘eap])eared. Thus, movements of animals froii] Ijuzoii into 
^rindoro cordd also continue, albeit on an interrupted basis. Erom the above, 
then, it follows that ])eriodic destruetion of the available haliitats of Piintius 
in the Batani>’as-Cavite district probably acted as the limiting’ factoi* in ])re- 
ventin^ the establishment of permanent po])ulation of that fish on Luzon. 

One further ])oint may be noted, ibdawan may have received its comple¬ 
ment of fresh-Avater fish during’ the ldeisto(*ene Avhen the Sundaland subma¬ 
rine shelf was exposed to subaerial erosion. At that time fresh-Avater fish 
])i‘obably passed from the Malay l^eninsula into the islands of Avestern Indo¬ 
nesia. In 1941, Dickerson discussed the effects of the last glaciation (Wiscon¬ 
sin) on the Sundaland shelf, lie indicates! that the Moelen^raaf rivei* and 
valley existed “in varying* forms . . . dui'in^:*- the earlier glacial phases of the 
Pleistocene." (Dickerson, 1941, ]). 14.) From this it may ])c assumed that 
the fi'esh-Avater fish noAv found on PalaAvan, and Avhich are re]u*esented by a 
numbei' of endemic species, may have entei‘ed that island in earlA^ or mid- 
Pleistocene. At least one species of fi.sh Avas then able to reach Mindoro, also 
in early oi‘ mid-Pleistocene. This latter conclusion is l)ased on the fact that 
Mindoro lacks all the modern s])ecies of snakes and am])hibians, except those 
Avhich are Avidely distributed throughout the easteiai Iffiilippines, and I find 
it difficult to believe that one group of animals could lun^e entered Mindoro 
to the exclusion of all other groups. Thus, it is assumed here that the pro¬ 
genitor of Puntius hemictenus entered ]\Iindoro about the same time as the 
ancestoi's of the unicpie timarau. 

As I have noted above, ]\Ic(iregor (1928) believes that ^Mindoro is very 
distinct from Luzon. This conclusion is, in large i)art, based on the absence 
of the lai'ge horn bills, or calaos, fi*om ]\Iindoi‘o. 1 do not believe that ]\lc- 
Dregor’s coiiehisions are entirely justified, however. 1 have already pointed 
out above that any faunal movements from Luzon to Mindoi‘o Avould have 
had to pass tlii ough the Batangas-CaA ite corridor. I^eidodie volcanic activity 
closed this route. Time Avould be recpiired to re-establish faA^orable habitats 
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for animals to reinhabit. In the ease of llie hornbills, tliey would have had to 
await the rej>rowth of the heavy di])teroeari) forest elimax. On the other 
hand, amon<^'the first animals to reinvade the Batanoas-Oavite district wonld 
be the re])tiles, many of which have wide ranges of ecolo![>ieal tolerances. 
These, then, would be the animals which could take advantage of a geologi¬ 
cally tempoi*ary land connection between Luzon and ^[indoi*o. In Dammer- 
man s (1948) study of the fauna of Krakatoa, he showed that rejdiles were 
among the earliest colonizers of that island following the 1883 ex])losion. On 
page -96, Dammerman also notes that ground snakes were the earliest colo¬ 
nizers of the slo]>es and surrounding areas of ^It. dorullo, ]\Iexico, which 
erupted in 1769. It is interesting to note tliat there are 12 species of ground 
snakes on ]\Iindoro, and only two s]^ecies of arboreal snakes. ^lost of the 
genera of arboreal snakes known from Luzon are absent, thus suggesting 
that the Batangas-ravite coi*ridor was not heavily forested at any time dur¬ 
ing which Mindoro and Luzon were joined together. 


Xegkos Island 

Ahaetulla prasma preocularis 

BoUja aiigulata 

Calamaria gervaisi iruJesceiis 

CalliophiH calligaHter gemUinulis 

Chrysopelea pardilisi 

Cyclocorns Uneatus lineutus 

Dcfidrelaphis caudolinentus tcrrificns 

Deiidrelaphis pictus pictns 

Dry op h i o ps phili p p i n a 

Elaphe ej'ythrura crythrura 

Gonyosoma oxycephala 

Lycodon aulicus capucmus 

Matrix dendrophiops negrosensis 

Oligodon modestum 

Opliiophagus lumnali 

Oxyrhahdinm Icporinum visayauum 

O xyrhahdunn modestum''^ 

Psammodynastes pulverulent ns 
Psevdora hdion m cna m arae 
Psevdorahdion m on tan uni 
Psendorahdion oxycephalum 
Python reticnlatus 

Tr i meres u r us Jta vom a cn la t us fla vo m aculaius 
Trimeresurus ?cagleri 


3. A single specimen of this snake was presented to Dr. Walter Brown, in 1954, by a resident of Duma- 
«uete, Negros Oriental, who stated he had collected the specimen in the vicinity of the town. This species is 
well known in the eastern I'hilippines. Although Dr. Brown and Mr. Angel Alcala have collected in the 
.southern Negros area extensively on and off during the last eight years, no other specimen of this species has 
been found on the island. If the species now occurs there, which is doubtful, it must certainly have been 
accidentally introduced within recent years. 
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Xe.'^ros Island (10° 00.0' X. Lat., 123° 00.0' E. Lon«’.) is the foui‘tli lar^- 
(‘st island in the Phili])i)ine Arehipelai^o, oeen])yiiio’ an area of more than 4900 
square miles. The island lies to the noillnvest of Mindanao and is in close 
proximity to Panay and rehu. It is Ixmnded on the north by the shallow 
Visayan shelf which joins it to Panay, Masbate, and the extreme northwest¬ 
ern coast of Cebu. 

Xoi'theiai and southern X'e^i'os ajipea]* to have been subject to extensive 
volcanic activity. The landscape of both regions is dominated ])y volcanoes; 
in the north ]\It. Canlaon rises to cSQST feet; in the south Cuernos de X^egros 
attains an altitude of (1244 feet. Between the noidhern and southern districts 
is a central region in which extensive sedimentary dei)osits are most promi¬ 
nent. Limestones of Pliocene age have been found near the summits of the 
eastern mountains. The western shores of Xegi'os have l)een built up partly 
by sediments derived from the eastern mountains and jiai'tly by the outpour¬ 
ing of lava, ash, and boulders, beginning in late Pliocene and continuing into 
recent times. During the Pliocene, and perhaps ])art of the Pleistocene, 
Xegros Island was divided into two parts, separated by a submerged central 
region. The ])resent island is, therefoi*e, of com])aratively recent origin. 

During the Pleistocene, at least the northern portion of Xegros must have 
been joined to Panay and ^lasbate by a sidiaerial land bridge when the shal¬ 
low Visayan shelf was ex])osed. Noi'thern Cebu must also liave been a mem- 
bei* of this com])lex, as 1 have ah*(‘ady explained (see discussion of Cebu, 
p. 384). 

The snake fauna of Xegi*os includes at least seven species and subs])ecies 
of which one is endemic (Psendordhdion montannm) to X^egros and six are 
known only from the Visayan com])lex. The other seventeen species are 
widely distributed throughout the archi])elago. 

Of the six species and subsi)eeies endemic to the western Visayan Island, 
all have their closest allies on Luzon. Puhnnaria y. iridescens is very close to 
C. (j. yervaisi: ('(dJiophis c. yemiunulis and C. c. cdlliyaster are found only on 
the Visayan Islands and Luzon, with a thii*d subspecies i*estricted to Polillo; 
Natrix d, neyrosensis is more similar to V. d. harhouri from Luzon than to 
.V. d. dendrophiops, the ^Mindanao subsjiecies; Oxyrhahdiuin L visayamnn, 
found only in the western Visayan Islands, is related to 0. 1. leponnum fi*om 
Luzon; and Pseudorahdion mcnamantc is most closely allied to P, minutnm 
from Luzon (which has been tentatively referi*ed to the synonymy of the 
former). 

The Xegros fauna, or more properly the westeiai Visayan snake fauna, 
was derived largely from Luzon. Only one member of the southeiai Idiilip- 
pine snake fauna, not also found on Luzon, is present on X'egros, DendreJa- 
phis c. terrificus (the occuri'eiice of Oxyrhuhdixim xnodestxnn on X^^egros has 
alrendy been questioned |see p. 398 |). 

On the whole, the frogs have a pattern of disti-ibution similar to that of 
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the snakes. A distinct snbs])ecies of Kaloula conjuncta, most closely allied 
to the Luzon subspecies, occurs on Negros, and ('oniufer hazelae a])pears to 
])e restricted to Ne»i-os, Panay, and Luzon. A few fi'Oi>s are allied to eastei'ii 
or southern ])opulations rather than the Luzon poi)ulations. Inger ( 1954, pp. 
470-471) indicates that Xe»*ros .shows about the same decree of faunal simi¬ 
larity to ^Mindanao as it does to Luzon and is, therefore, inteiauediate ])e- 
tween the two. 

Of the six subs])ecies of snakes endemic to the westei'u Visayans which 
have their clo.sest allies in Luzon, five are burrowin»‘ or at least secretive 
snakes. In view of the fact they are represented l)y distinct subsi)ecies, it 
does not seem ]3ossible that their ])reseut distribution could ])e accounted for 
by recent accidental introduction by man, nor does it seem likely that the 
progenitors of so lar^e a number of forms could have arrived by fortuitous 
rafting-, or wind transport (which, incidentally, would l)e unlikely because 
l>revailing‘ storm paths do not pa.ss from Luzon to the western Visayans). 
Furthermore, it is highly improbable that the ancestors of the Visayan spe¬ 
cies ti*aveled across open water, for reasons 1 have alreudy outlined (]>. 
876). Conse(iuently, it would appear that there mast have been a land con¬ 
nection between Luzon and western Visayan Islands. The fact that we are 
concerned with su])specifically distinct ]3opulations indicates a probable con¬ 
nection in the late Pliocene or early Pleistocene. From what is currently 
known of the g*eology and faunistics of the northern 19iilip])ines, the most 
proba])le conneetioi] between the two faunal regions would be across the pres¬ 
ent Ticao Strait. While there is no geological evidence to indicate the age of 
the strait, which pi'obably is a droi)})ed fault-block, it is known that there is 
considerable seismic activity at the ])resent time. 1 sugge.st that the Ticao 
Strait assumed its ])i‘esent topographic attitude during the middle or late 
Pleistocene. 

If I am correct in this assertion at least one heretofore unexplained pro])- 
lem, the fact that Ticao Island includes elements of both the modern Luzon 
and Visayan faunae, is explained (see di.scassion of Tieao Island, p. 407). 
Thus, I assume, a land connection existed between Ticao aiid Luzon thereby 
])ermitting elements of the Luzon fauna to enter the Visayan Islands, llow- 
evei*, Ticao was joined to the western Visayans, via ^Ea.sbate, and that island 
was joined to the more we.stern islands of Panay and Negros only inter¬ 
mittently. 

Palawan Island 

Ahaetulla jjrasina prashui 
Aplopeltura boa 
BoUpi cyyiodon 

BoUfa (lendropJnIa m ulficincta 
Boiga drapiezi 
Colam fi ria everetti 
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Oirysopelea paradisi 

DendreUiphis caiidolineatus caudolineatus 
Dendrelaphis pictus pictus 
*Dryoca1am us suban^iulata 
Dryocahim us tristriyatus 
Elaphe eryt krill'a phUippina 
Gonyosoma oxycepha/a 
Liopeltis phi/ippinus 
Liopeltis tricolor 
Ly codon an lie us capucinus 
Lycodon suhcinctus seaJei 
Maticora intestinalis bilineata 
Naja naja viioJepis 
Natrix ckrysarga 
Oligodon vertebralis notospilus 
Opliiophagus kannah 
^Opisthoiropis typica 
Psani 111 odynastes pit I veriilen i us 
Python reticulatiis 
Sibynophis bivitattiis 
Trim eres unis sch iiltzei 
Trimeresitriis waglcri 
Xenopeltis unicolor 
Zaocys carinatiis 

Palawan TsJand (10° 30.0' X. l^at., 118 30.0' E. Lon^Li.) is a rugged, 
elongate island extending northeast from the northwest eoast of Borneo. The 
island is more than 275 miles long, but only 5 to 30 miles wide. A ehain of 
very rugged mountains, with ])eaks rising to moi'c' than GOOO feet (Mt. iMan- 
talingajan attains an elevation of 0830 feet) extends the length of tlie island. 
A very broad, shallow submarine shelf extends to the northeast fi'om the 
coast of north Boimeo. Tlie islands of the Palawan Archipelago, including 
Balabac, Palawan, and the ('alamianes Islands, are all situated on this 
platform. 

The geological history of Palawan is ])ooi‘ly known. Crystalline roeks 
predominate in the southern i)ortion of the island, while limestones are found 
in the north. Faunal evidence, however, suggests that during the Pliocene 
and Pleistocene at least i)ai‘t of PalaAvan Avas joined to Borneo, and occa¬ 
sionally to the northeim Calamianes Islands. 

Thirty species and subs])ecies of snakes have lieen found on l^abnvan. 
Twenty-three sjieeies found on Palawan are taxonomically identical to popu¬ 
lations from Borneo. Four Palawan species are known only from the Ikda- 
wan Archipelago. Of these, three are related to Bornean populations. Only 
Trhneresurus schultzei is of unknown affinities. 

Evidence drawn from other gi*ou])s of animals suggests that Ikdawan and 
Borneo are very closely related. Ilerre (1928, pp. 244-240) and Myers 
(1951, 1 ). 13) demonstrate very closely that Ikdawan and Borneo must have 
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been joined by a siil)aerial land ])latt*orni to account for the lar«‘e nnnilier of 
obli^’ate fresli-water cyprinid fisJi found tiiei*e. In a like manner, tlie am¬ 
phibians found on Palawan are most similar to Bornean populations. 

Paxay Island 

AhaetuUa i)rasiua i)reocularis 
Calaviaria gervaisi iridescefis 
Calliophis calligaster gemiarniUs 
Dendrelaphifi pictus pictus 
Elaphe eryVu'ura erytlirura 
Lycodon aulicus capucinus 
Natrix dendrophiops ucgrosensis 
Psamviodyuastes pulveriilentus 
Python reticiilatus 

This island (10° 42.0' N. Lat., 122 od.O' H. Long.) lies to the immediate 
noi*thwest of Negros to which it is intinuitely joined by the shallow Visayan 
submarine shelf. The central highlands attain altitudes of 6726 feet (Mt, 
Nangtud), 6722 feet (Mt. Malinae), and 5670 feet (^Lt. Baloy), and some 
peaks on the western coasts are almost as high. 

The geological histoiw of Panay suggests that the island was partially 
inundated during the Miocene, l^liocene. and the Pleistocene. Diekei'son 
( 1928, p. 90) notes that there may have been two smaller islands during- the 
Pleistocene, rather than one. Prom a zoological stand])oint, howevei*, it is 
most important to note that geologic and hydrographic evidence both i)oint 
to a subaerial land connection between Negros, Panay, and, intermittently, 
]\rasbate during parts of the Pleistocene. 

Panay is one of the least explored of tlie larger Philippine Islands. Only 
nine species of snakes have been re])oi‘ted fi-om there; all are known from 
Negros, and at least three are restricted to those islands and Oebu. 

McGregor (1928, p. 199, fig. 50, and pp. 202-203) has sliown that the 
avian fauna of Negros and Panay are practically identical. 

Pai’aiiang Island 
Oligodon vieyerinki 

Papaliang (05° 02.2' N. Lat., 119 47.4' L. Long.) is a .small raised coral 
reef at the south end of the Tawi-Tawi Group between Sanga Sanga and 
Bongao islands. 

The single snake rei)orted fi’om Pa])ahang is widely distributed through¬ 
out the southern Sulu Archipelago. 

PoLiLLO Island 

AhaetuUa grasiua prcocuJuris 
BoUja anguhita 
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FoUjfi cyuodon 

Bouja (Icndroyhihi diveryetis 

CdUiuKiriu gervaisi goUllensis 

CalUophis caUigaster mcclungi 

Ch rysopelea pa rail is i 

Cycloconis lineatus lineatus 

D e n cl re la p h is caiidolineat u s terr i fi c u s 

Deadrelaphis pictus pictiis 

Elaphc erythrura erythnira 

Hologcrrh ina philippiri am 

Eyccjdon miiUeri 

Xatrix spilogaster 

Fsa mmody it as t es p u Ivera le u t us 

Fython reticulatus 

T rime res urns paromaculatus halieiis 

Zaocys luzonensis 

I^olillo Island (14° 50.0' X. Lat., r21° 57.0' E. Iion«.) lies alxnit 25 kilo¬ 
meters oi¥ the east coast of Luzon. Jt is sei)arated from that island by a deei> 
channel, the Polillo Sti-ait, which pi'(>])al)ly i-esulted fi*om faulting- (l)ickei'- 
son, 192s, ]). 115). The island occnjnes an ai’ea of about 297 squai-e miles. 
Little is known of its geology. It rests iqxm tlie broad Camarines submarine 
shelf and must have been joined to the ('amarines Peninsula in the Pleisto¬ 
cene dnriiny times of o-laeial maxima. 

A hetei'O^ienous ass(‘mblai»e of snakes is ])i'esent on Polillo. Nutris sjjilo- 
gastcr, Lgcodon viillleri, IFologerrhum phillipininn, Cgcloeorus /. lincaius, 
and Iloigg d. diverpcns ai*e typically luizon si)ecies. llowevei', J)( ndrchiphis 
(\ fcrriftcus^ the soutliei'u subspecies of 1). caudoHncdtus, is found on Polillo 
i*athei‘ than the luizon foian, I), c. I uzoncnsis. Also, (Uilamarig (/, polillcnsis 
is more closely i*elated to (’. g. hollcindi, the Mindanao subs]^ecies, than to 
g. go'vtfisi, from Luzon (althon^li this similarity may be accounted for by 
parallel mutations in othei'wise similar genetic systems). Trimcresurus f. 
Iwliens diftei’s only sli^litly from the ty])ical Luzon form and was ])i‘obably 
derived from that population by insular isolation. 

The amphibians known fi‘om Ihdillo ai'e, for the most part, i*elated to 
Luzon |)o])ulations. A simple endemic s])ecies, ('oniufcr polillensis, is found 
on the island. In^er (1954) five's no indication of the affinities of the s]>ecies. 

^IcLreiior (1928, pp. 205-206) includes Polillo in the Luzon faunal dis¬ 
trict, havin^u' sliown that the two share a numlxn* of endemic ^enei'a. 

Based on the disti*ibution of snakes, two faunal elements ai*e found on 
Polillo. The Luzon element predominates. The ]\[indanao-Samai‘ element 
is much smaller. The lattei* may have entered Polillo at a time when the 
Camariiies Peninsula was joined to Samar and was separated from central 
and noi'thern Luzon. Dickerson (1928, ]>. 120) has sug-|L>'ested that this oc¬ 
curred during the early and middle Pleistocene. If this be true, then those 
Miudanao-Samar faunal elements which wei'e able to reach Polillo would 


404 


CALIFORNIA ACADEMY OF SCIENCES 


[ Pk(k . 4 i n Sku. 


have had an oi)|) 0 ]-tunity to ])oeonie estaldished beloro tlie Caiiuirinos ihniin- 
siila was ag’ain joined to Ijiizon (in late Pleistoc-ene) and the nnnierieally 
largei' and more aggressive Lnzo]i fauna entei'ed that island. This may well 
account for the ]>resenee of Dendrchtphis c. tcrrificns on I^olillo, i*athei* than 
7>. c. luzonensis, 

Saimak Island 

AhaetnUa prasiud preocuhn'is 

RoUja (lendrophila hitifasciata 

CalauuirUi vcrmiformis gvayi 

Calliophis calUgafitcr caUigaster 

Chrysopeleu paradisi 

Cyclocorns llneatnH nuclialis 

Deudrelaphi.s caudoUneatus terrificus 

Dendrelaphis pictiis pictus 

EJaphe erytli 7 'ura e^'ythrura 

Lycodon a u licus cap u chi vs 

Maticora iniesthiaJis phUippina 

N(i ja n a ja sam aren s is 

Natrix auricuJuta 

Natrix 1 in eat a 

Oligodon ancorus 

Oxyvhahdiuni modcstu?11 

Psammodynastes pulverutentvs 

Python reticulatus 

Stegonotus m iilleri 

Trimeresurus ivagleri 


Samar Island (12° 00.0' N. Lat., 125° 00.0' E. Long.) lies between Luzon 
on the north and ^Mindanao on the south. To the east, and separated by a 
very narrow channel, is Leyte. The island is the third large.st in the Philip- 
])ines, with more than 5800 scjuare miles of area. Thei'e is no distinctive cen¬ 
tral Cordillera on Samar; the highest ])oint among the relatively low hills 
rises 2789 feet above sea level. Because of the absence of marke<l topographic 
relief, I'ainfall is fairly evenly distiabuted over the entii’e islaiid, which con¬ 
sequently is heavily forested. According to Dickerson (1928, ]). 36) the 
island is a Imoad mai’ine plain which was ui)lifted duilng the late Pleistocene, 
but it proba])ly was exposed several times earlier in the Pleistocene during 
times of maximum I'ecession of the seas. 

Twenty s])ecies and sul)speeies of snakes are ]>resently recor<l(‘d from 
Samar. Of those, nine are found only on Miiidanao and related islands, and 
two (both recpiii’ing eonfii-mation) are known on liuzon. The ten remaining 
species and subspecies are widely distributed throughout the Phili])piiies. 
There are no endemie s])eeies of snakes on Samar. 

The am])hibian fauna of Samar is not well known. Of the nine s]iecies 
and sul)si)ecies known to occur on the island, two are found only on Samar, 
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^riiidaiiao, Leyte, and Basilan, and six ai'(‘ widely disti*i])nted. A sin;L»le 
nominal species, Rhacophoni.s hectivus, known only from the type specimen 
said to have come from Samai*, is restricted to that island. 

Sevei*al ^enera of both amphibians and snakes, pi*esent on Mindanao 
and Samar, do not entei* Imzon. A few «’enera of am])hibians, notably Bufo, 
('hapcriud, and Ichthifophis, ar(‘ found in Mindanao but not on Samar. In a 
like mannei* the snake genus ApJopeJtura does not reach Samar. 

it seems reasonable to conclude that Samar received most of its fauna 
fi*om ^lindanao. The absence of endemic species oi* subs])eeies suggests that 
the fauna entered not earlier thai] mid-Pleistocene, which is in agreement 
with what is known of the geological history of the island. 

There ai'c two lines of evidence to suggest that Samar was joined to 
Luzon during the later Pleistocene. For one, as 1 have already noted above, 
thei'c are at least two snakes of the Jmzon fauna which are ])re.sumed to have 
become established on Samai*. These are ('alliophis c. calligastcr and OUgo- 
don (tncorus. That more Laizoii species have not become established on Samar 
may liave been a result of the fact that ^Mindanao and Samar were joined 
befoi'e Samar and Luzon, and the ^lindanao fauna consequently became es¬ 
tablished and occu])ied the available habitats tliereby preventing successful 
infiltration by tlie Luzon fauna. 

The second line of evidence foi* a Samar-Luzon connection has already 
been discussed (see Polillo Island, ]). 402). The fact that sevei'al I^lillo 
snakes ai-e more closely i*elated to ^Mindanao populations rathei* than to 
Luzon forms suggests tliat tlieir })rogenitors reached Polillo via a Samar- 
Camarines-Polillo bi*idge at a time when the Famai*ines Peninsula was sepa¬ 
rated from central Luzon dui*ing the mid-Pleistocene (Dickerson, P)28, 
p. P20L 

SinrTi* Island 

AJutetuUd pvdsiiia prasina 

OUyodon meyerinki 

Sibuto (04° 46.4' N. Lat., 110° 2(S.8' E. Long.) is an elongate i.sland, the 
largest of the Sibutu Group, whi(4i lies a few miles off the noi‘theast coast of 
Borneo. Smith (1924, p. 247) states that the island is a raised coral reef 
and is flat except for one hill in the center. 

Both snakes which have been collected on this island are known from 
other islands in the Sulu Archipelago and from North Borneo. 

SinrvAX Island 

('hrysoyelea paradisi 

Dryoph iops philippina 

Silmvan Island (12° 20.0' N. Lat., 122° 84.0' E. Long.) lies a few miles 
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to the east of Tahlas and Koinblon and is isolated fi*oin tliose islands l)y a 
dee]) channel. Idottin^’ a series of isol)atli contoiii's ai*ound S5i])uyan indicates 
that the sides droj) off very ])i'eci]>itonsly to reach depths in excess of 200 
meters. According* to Smith (1024, j). 200) the island has but one ]>eak, an 
old volcanic stock whicli rises to a hei^'ht of 6730 feet. 

A single specimen of Drijophiops philippina has been taken on th(‘ island. 
This snake is known from Imzon and ^tindoro, but not elsewhere, (linfsopc- 
lea paradisi is the only othei* snake to have been taken on this islaml. Inji'e)* 
{1054, p. 514) rejiorts one fi'o*^' from the island, Rana erythraea. ^Ic( Ji*e<>’or 
(1028, ]). 200) suo'^ests that Sibuyan has been separated f]*om all other is¬ 
lands for a very Ion**' time or has nevei* been joined to any other island. I 
am inclined to a^'ree. 

SiQiJi.joK Island 

Chrysopelea paradisi 

Si(juijor (00° It.O' X. Lat., 123° 34.0' K. Lonj^-.) is a small island loiaited 
off the southeast coast of Xeiiros. It is sej^ai'ated fi'om tl)e surroundin.u' is¬ 
lands, notably Nei^ros, Cebu, Bohol, and ^Mindanao, by very dee]) channels, 
none of which is less than 175 meters deep. ^IcCrei»or (1028, ]). 202) states 
that the island is of recent oi*igin, thon^'h I am unable to find ^eoloi>ical evi¬ 
dence either to confirm or to refute that statement. 

The sinjjile snake reported from Siquijor is widely disti-ibuted throu.u'hout 
southeastern Asia. Inger (1054, p. 514) records three fro^s from the island, 
all of which are widely distiabuted. ^IcGregor (1028, p. 202) states thei*e 
are three endemic species of bii-ds on Siquijor, but the island lacks a number 
of si)ecies found on neighboring- X"ei>Tos. 

Thei*e is no clear indicatioj] of how the rei)tiles and amphibians reached 
Siquijor. The si)ecies known fi*om the island could easily have been intro¬ 
duced. Nothing is known about the disti-ibution of other grou])s of animals 
on this island. Based on his study of the bii-ds, ^IcCregor believes that it 
can be grouped with tlie Negros com])lex. 

SiTANKi Island 

Den d rrlaph is caudoli n ea t us terrific us 

This very small island (04° 39.5'X. Lat., 119° 23.5' B. Long.), a member 
of the Sibutu (Jroup, lies within the Tumindao Beef, imm(‘diat(‘ly to the west 
of the Tumindao Channel and Sibutu Island. Nothing is known of its geology 
but 1 suspect that it is a raised coral i-eef. 

The single snake which occurs on Sitanki is a subspecies found in the 
Bhili])pincs as far soutli as Basilan Island at the north end of the Sulu ArcJii- 
pelago. it has not been taken on any of the Sulu islands and I doubt that it 
occurs there. It is most likely that the snake was accidentally intinduced. 
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T.MiLAs Island 

CaJamdf'id (/crvaisi (jervaisi 

Cyclocoriifi Une<ttus liueatus 

Oligodon modeHtuw 

This island (12° 23.5'X. Lat., 122 02.0' E. Loiiii.) lies off the north coast 
of Panay and southeast of ]\rindoro. It is a loni»' island witli a north-south 
(uaented scries of mountains, the himliest of whicli attains an elevation of 
2165 feet. At the ])resent time Tablas, and its immediate neii^hbor, Pomblon, 
which together lie on a shallow submarine shelf, is se])arated from both ^lin- 
doro and Panay by channels exceedin,i»- 150 meters dei)th. There is no evi¬ 
dence to indicate that Tablas has l)een connected to either island, or to Luzon 
or Marinduque which lie to the north. Furthermore, there ai'e extensive 
limestone deposits on tlie island su<»;L»estin«' marine ])lanation perhai)s in the 
late Pleistocene. 

The known snake fauna of Tablas includes three snakes. (Udamaria r/. 
gervaisi occurs on ]\Iindoi‘o and Luzon; (UjcJoconis /. linratus on Luzon, ]Min- 
doro, and Negros; and OHcfodon modestum on Xe^ros, Luzon, and Mindanao. 
The latter species is best known on X^egros, the other localities needini*’ 
confirmation. 

The frog's known from Tablas are all widely distributed species. From 
this and the above it seems ])robable that Tablas was ])opulated by animals 
which arrived l)y rafting or other foi'tuitous means during very I'ccent times. 

Tawi-Tawi Island 

OUgodon meyerinki 

Python reticuJntus 

Tawi-Tawi (05° 11.5' X. Lat., 120° 02.0' E. Long.) is the largest island 
in the Tawi-Tawi (frou]). It is about 34 miles long by 6 to 14 miles wide and 
occui)ies an area of 229 scpiare miles. According to Smith (1924, pp. 246- 
247) the island is composed mostly of sedimentary I'ocks, but (k)rl)y (1951, 
PI). 308-309) remarks on the abundance of sei*])entines and tlie presence of 
reef limestones along the noi*thwest coast. I have already remarked on the 
hydrographic position of the Tawi-Tawi Lroup (see p. 381). 

The two snakes known fi'om Tawi-Tawi are well known from elsev/here in 
the southern Sulu Islands and in Xorth Boiaico. 

Tk’ao Island 

Dendretaphis caudoUneatus Inzonen.sis 

Ticao (12° 31.0' X. Lat., 123 42,0' E. Long.) lies off the extreme south¬ 
west coast of southern Luzon ])etween Luzon and ^lasbate. The island, wliich 
is 129 squai'e miles in area, is se])arated from both Luzon and Masbat(‘ by 
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deep elianiiels. It is thought to have l)een joined Avith ]\lasbate until late 
Pleistoeeiie when vertical faulting- pi-oduced the present ‘>‘raben separatiiio- 
the two islands. At the ])resent time Ticao is connected with ^fasbate near 
the sonthei'ii end of the island by a shalloAv submarine bridge, a part of the 
Visayan submarine shelf (Dickerson, 1928, pp. 113-114). There is no evi¬ 
dence to indicate the age of the Ticao straits. Before that graben had been 
formed Ticao may lun^e ])een joined to Luzon, for reasons already given (see 
discussion of Negros Island, p. 398). 

A single snake has been taken on Ticao Island. It seems noteworthy that 
this snake is a sul)species found elseAvhere only on Luzon and ^lindoro. There 
is no good evidence of a land connection between Ticao and Luzon during 
either Pliocene or Pleistocene although I have already indicated that the 
islands may have been joined at one time. MeCregoi* (1928, p. 202) points 
out that Ticao, based on the distribution of birds, must be associated with 
the Visayan Islands. He does note, however, that some elements have ^infil¬ 
trated" from Luzon. 

INTERISLAND RELATIONSHIPS 

Prom the preceding discussions, the following generalizations of the intei*- 
island relations may be pro|)osed: 

L Luzon, Mindoro, I^olillo, iMarinduque, and the northern Batan and 
Camignin islands foimi a logical faunal unit. Although Mindoro i)robably 
was joined to Palawan in the past, there are no Palawan elements in its 
herpetofauna. The reptiles and amphibians on ^tindoro are clearly related 
to Luzon. The iiortliern Batan and Camignin islands, while they have not 
been joined to Luzon directly, nevertheless have received their fauna from 
that island, albeit by foi'tuitous means. Both I^olillo and (''atanduanes islands 
were joined to Luzon and their faunal relations clearly associate them with 
that island. This '‘Luzon" complex may be characterized by a number of 
“index" species, including among others: Oligodon (inconis, (\(llioj)his c. cal- 
ligader^, Jlologerrhwn philippinum, Lycodon miilleri, Natrix spilogaster, 
Natrix d. harbouriy and Naja n. Philippinensis. Some, but not all, of these 
species are found on all the islands, with the exception of Luzon where they 
are all present. Nonetheless, two or more of the species are found on each 
island mentioned and are not found elsewhei'e in the Philippine Archipelago. 

11. Panay, Negros, Ce])u, ]\lasbata, Bantayan, and pro])ably Tieao and 
Siquijor islands form a faunal unit. Negros and Panay are particularly 
closely associated. Cebu, which received elements of the Negros-Panay fauna 
probably in the late Pleistocene, was before then an isolated series of raised 

4. Calliophis t. ynvclun^i, from Polillo, differs from the nominate form in its lower ventral count. The 
color pattern is almost identical to the Luzon sub.species. On the other hand. C. c. Rcmianulis from the west¬ 
ern V’isayan islands has a very distinct color pattern. 
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<M)i‘alliiie islets. Tliese islands rest n])on the shalhnv Visayan snbinai'ine plat¬ 
form which lies at de])ths of less than 50 meters. 

('(illiophis (\ (jemunmliSf (UiUtmuria g. iridescensy Natrir d. negrosensis, 
Oxyrhahdium 1. visagffnum are siibs])ecies restricted to this general area. A 
numl)er of species of Fsendorabdion are presently known only fi‘om Negros. 
TIowevei*, the other islands of the western Visayan eomjdex liave not l)een as 
well studied as Negros and ])opnlations of PseudovahdioHy related to those on 
Negros, may yet be found elsewhere. 

TIT. Samar, Leyte, Bohol, Dinagat, ^lindanao, and Basilan are closely 
related. Bohol rests iT])on a shallow submarine shelf which joins it to Leyte. 
In a like manner Tjeyte and Samai‘ are connected to Mindanao, by way of 
Dinagat, by a similar submarine platform. Basilan is sepai*ated from the 
Zamlmanga Peninsula by a narrow and shallow channel of water. A dro]) in 
sea level of less than 20 meters would give rise to a continuous land mass 
extending from southern Basilan to northei’n Samar. 

The islands listed here are chai-aeterized by several distinctive s])ecies 
and subspecies of snakes found nowhere else. These include: Boiga d, htti- 
fasciatdy Cidamaria g. hoJhindiy (Udamaria v. gmgi, Ciplocorus /. nucludiSy 
Lycodon dumerili, Najn n. sdiiuo'cnsisj Xafrix anviculdidy Ndtris d. dendro- 
phiops, Ntrix lineata, Osyrhdhdium modesium, and Htenogonoins mulleri. 
Some, Imt not all, of the s])ecies and subspecies listed above occur on all the 
islands of the ^lindanao com])lex. Basilan shares the gi*eatest numl)er of 
endemics with ^Mindanao, a total of eight, while Samai-, Leyte, and Bohol, 
taken in combination, share seven (all known on Samar, five known from 
Leyte, and foui* from Bohol). Only two typically Luzon species, VdlUophis 
r. cdlUgaster and OUgodon iinronis, have been repoi*ted from Samar, but 
both need confirmation. 

At least six species which occur on ^lindanao have not been repoiled on 
otluu- islands. These include CdUondvid mearnsi, VaUirndvid zdmbodugensis, 
OUgodon mdcuhitnSy Opisthofropis (dc(ddiy i^seudombdion dter, and Pscudo- 
mbdion tdylori. With the exception of 0. nutcuhifus they are secretive 
snakes. The affinities of (\ nudrnsi are not known. ('dUnniirid zdmboangensis 
may be conspeeific with C, brochyurd from Boiaieo. OUgodon mdculdtus is 
])robably related to 0. annuUfer and O. Jnpdrtitd from north Boi-neo. The 
relationship of P. dter are unceilain, but may be iiitermediate between P. 
longicepSj from western Indonesia and ^lalaya, and P. oxyrfphdhim from 
Negros. Pseudorabdion tdyJori is ]>i‘obably related to the Bornean species 
P. dJbonuchalis and P, SdrdVdcensis, And 0. alcdlai is clos(‘ to 0. fypicd fi'om 
Borneo. 

The fauna ot none of the islands associated here with Mindanao has been 
collected as thoroughly as that of this island. All are much smallei*, although 
Samar and Leyte are eei-tainly lai*ge enough to su]>port highly vai*iable 
faunas. The faunas of Samai* and Leyte are poorly known. For example, up 
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to the time of this rei)ort, only five s])eeies am] sii])speeies of snakes had been 
recorded for Samar Island; nineteen s])eei(‘s and siil)s])ecies are now known. 
P\iture collecting* will probably turn uj) additional sj^ecies of snakes, most of 
which, 1 suspect, will have Mindanao affinities. 

An additional factor must also be considered when com})arin<»‘ the total 
number of species shared l)etween islands of a sin<>le faunal unit. Oeolo^'ieal 
evidence suggests that Samar was, until the Pleistocene, covered by water. 
Mindanao, on the other hand, has not been com])letely inundated, at least 
since the Miocene, althou<>‘h many of the ]u*esent lar^’e river valleys were 
drowned during' i)arts of the Pleistocene. It is evident that the ]:)resent fauna 
of Samar is of recent orioin while ]\rindanao s fauna is older. It follows then 
that thei'c has not been sufficient time for Samar to receive and to accommo¬ 
date all the ])ossible s])ecies and subsi)ecies of snakes which are known to 
inhabit ^lindanao, even assuming** that ccolo^'ical <]iversification and available 
habitats are as great on Samai' as on Mindanao (which they are not !). 

IV. The islands of the Sulu Archipelago, which extend from north¬ 
eastern Borneo to, but not including, Basilan, form a single faunal unit. The 
lai’gest of these islands, dolo, sui)i)orts the greatest number of species and 
subspecies, ^lost of the islands in the archi])elago are either recently raised 
co]*al ridges or small volcanoes. Faunal elements from both Mindanao and 
Borneo may be identified on these islands, especially on dolo. 

A single s])ecies, OJujodon mei/ermki, may be thought to characterize this 
group of islands. Of the thiideen snakes known from dolo, one is endemic 
{Calamaria joloensis) and of uncertain affinities, two (jihaefnlht p. prco- 
cnho'is and Trimercsurns f. flaromacuJaius) have Philijijiine affinities, and 
two {]\Iaticora i, suluensis and Oliffodon meyerinl'i) ai*e mostly closely re¬ 
lated to Bornean species. It seems clear that the Sulu Archijielago has not 
only provided a migration route for the Bornean fauna into the Philippines, 
but also has been used liy Phili])i)ine faunal elements to disperse southward. 

It is not surjirising that elements of the Philipjiine fauna have not be¬ 
come established in Borneo as have elements of the Bornean fauna become 
established in the Philijipines. ('omiietition lietween the numerically large 
Bornean fauna and the smaller, closely related Philipjiine fauna would lead 
to the extinction of the lattei*. 

The Sulu Archipelago, then, is a transitional region having a small fauna 
of which a part is Bornean and a ]mrt is rdiili])])inean. 

V. The Palawan Archi])elago, including Balabac, Palawan, and the is¬ 
lands of the Calamianes (troup belong to the Bornean faunal ]u*ovince. A 
few old endemic species ai*e found on these islands, most esi)ecially the dis- 
coglossid frog IhirhouniUi, and the snake Oligodon perhinsi. Twenty-five of 
the thirty-one species known from this Ai*chipelago are identical to species 
known from Borneo. Of the six treated here as di.stinct s])ecies or subs])ecies, 
all but two are closely related to Bornean ]) 0 ])ulations : Sihgnophis hivittatns 
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is ])r()])a})ly only subspeeifieally distinct from N. gemiantus: fAopelfis philip- 
piuiL which occurs on both (hilion and northern Palawan, was ])rol)ably 
derived from a population of L, tricoJov which had been isolated on (hilion 
Island, but which recently has re-entered Palawan; OJigodon r. notospilus is 
distinguished from tlie typical Bornean po])ulation by its lower ventral 
count: and Matieori i hiJincdta is distinguished by small diffei'ences in color 
])attei*n. Only OJigodon perkinsi, a s]>ecies known from two s})ecimens from 
Culion Island, and Trimfresurus schultzeiy from Palawan, are of uncertain 
affinities and cannot ])e i*elated to Bornea]i species. 

OKIGIX OF THE PHILIPIHNE SNAKE FAUNA 

It is clearly evident that the Philipi)inc snake fauna has been derived 
from western Indonesia and ^lalaya. Contraiy to previously ex])ressed views 
(Taylor, 1928, pp. 2T3-239), there arc no genera or s])ecies of Philippine 
snakes which show affinity with strictly Taiwan, Papuan, or Celebesian 
genera. 

Taylor (1928, p. 233) suggested a Taiwan origin for the Phili])pine 
species of CaJliophis (formei*ly Hemihungurn^) on the assum])tion that this 
genus was not known from the lndo-]\[alayan region. However, the genus is 
re])resented in Indonesia by a single sjmeies, U. gnteiJis. I have no doubt that 
C(tllio})his entei’ed the Philippines a long time ago for the species which oc- 
cui‘s there is very distinct. In addition, the genus has a disjunct distribution, 
with a inimber of very distinct s])ecies occurring at isolated places through¬ 
out tlie Oriental Jtegion. 

Although there is considerable floi*al evidence to suggest an early Ter- 
tiaiy connection of the noHheni Philipjnnes with Taiwan (]Meri*ill, 1928, 
])p. 157-166), there are no Taiwan reptile or amphibian elements in the 
Philii)pine fauna. Nor, indeed, are there any strictly IMiilipj)ine amphibian 
or re])tile elements in Taiwan. 

Inger (1954, p. 492) has shown that the evidence for a Celebesian dis¬ 
persal route for lMulij)pine Am])hibia is very weak. Insofar as the snakes 
are concerned, only two sjiecies of Philippine snakes, DendreJaphis c. terri- 
fiens and EJaphe enjtlirnro^ have been identified in the Celebes. The latter 
species has been recorded from throughout the Philippines, including Pala¬ 
wan, and I sus]:)ect it will eventually be found in Borneo unless it has become 
extinct on that island because of competition with more aggressive ^lalayan 
species iejj,, EJaphe nieJanura) . DendreJaphis c. terrifieus is not known 
from Borneo, although a closely related subs])ecies occurs there. I suspect 
that that snake was introduced into the Celebes by natives in the coui'se of 
their local activities. I find it almost inconceivable that that snake could 
have entered the Philippines from the Celebes, or vice versa, without some 
other elements of the fauna also moving from one place to the other. At 
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lenst f)3 species of snakes ai'e known from tlie Celebes. Of this nnmlier only 
15 s])eeies are identical to s])eeies in the Jdiilippines and of these, 13 are 
widely distiahnted t]iroiii»hoiit southeastei’n Asia. 

Tayloj' (1928, j). 233) sui»\£»*ested that tlie snake ^eniis Sfegonotus had 
been derived fi*om a Papuan ancestor because the ^enus was thouo'ht to be 
best developed in that region. There are eii^ht species of lyeodontine snakes 
in the Papuan reo-ion which have been assi^^ned to the j^enus Stef/imotus but 
which ai*e more closely related to recopiized sjieeies of Lycodon, The oenus 
Stegonotus is a ])riinitive lyeodontine snake, and rather than beino* derived 
fi'om the more highly specialized Papuan forms, I believe it is a relic of the 
ancestral stock from AYhicli the modern lyeodontine snakes were derived. 
In my opinion, the Pa]>uan lyeodontine snakes wei*e derived from the mod¬ 
ern Asian lyeodontine snakes. In sujiport of this view, I would like to point 
out that the genus Dinodon, which is now restricted to the periphery of the 
Oriental Region in western and central China is closely related to Stego- 
notns. It, too, probably repi'esents a i‘elic of the early ancestral lyeodontine 
stock. 

Excluding Taiwan, the Pa])uan region and the Celebes as ])otential 
.sources of the Phili])])ine snake fauna, there remains only we.stern Indonesia 
and iMalaya to be considered. As 1 have jxiinted out earlier, with the excep¬ 
tion of the genera Myersophis Oxyvhahdium, ('i/cloconis, and lloJogevrkunij 
all the genera of Philippine snakes are found in Borneo. This includes the 
genus Stegonotus, for which 1 have recently re])orted a specimen from the 
Att. Kina Balu region of Noilh Borneo (Leviton, in press). Cyclocorus and 
Ifologerrlonn, which 1 suspect ai‘e congeneric, may have originated in the 
]^hilip]>ines, while Oxyvhahdium is an isolated relic whose closest relative 
lives in the Western Chats of India. 

SIMM ARY 

Eighty-seven si)ecies and subsjmcies of terrestrial snakes are now recog¬ 
nized in the Philippine Islands. Of this number, 58 species and subspecies 
(67 per cent) are endemic to tho.se islands. All but four genera and their six 
included species and subspecies have i)resent-day Iiido-iVIalayan affinities. 

Based on tlie distribution of the terrestrial snakes it is reasonable to sug¬ 
gest that the I9iilippines be divided into five faunal disti'icts. Each district 
is chai'acterized by several distinct endemic si)ecies which are found nowhere 
else in the Ai’chipelago: 

I. The Luzon district includes the islands of Luzon, ^lindoro, Polillo, 
( ^atanduanes, ^fai'indiupie, and the noidhern Batan and Camiguin groui)s. 
These lattei* groups have not been joined to Luzon, but nonetheless they 
have received their small fauna fi'om Luzon. 

Jl. The we.stern Visayan di.strict includes tlie islands of Panay, Xegros, 
Obu, Ma.sbate, Bantayan, and jierhajis Ticao and Siquijor. Although thei*e 
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is considerable controversy alioiit tlie ])lacenient ot‘ Cebu, 1 lielieve the fact 
that all the snakes known from the island are identical to pojuilations known 
from Negros, clearly relates the two. 

III. Samar, Leyte, Bohol, J)ina«at, ^Mindanao, and Basilan are jdaced 
in tlie ^Mindanao district. These islands have been joined in tlie past when 
the (‘xtensive “^lindanao submarine platform” was exposed to subaerial ero¬ 
sion durinii* the Ideistoeene. 

IV. The Sulu district is a transitional region. Elements of both Philip¬ 
pine and Bornean s])ecies, although few in numbei*, have been found here. 
The small size of the existing islands, and periodic inundation of many of 
them, ])robably accounts for the scarcity of animal life (excepting Jolo). 
The lU'esent series of small disconnected islands rests upon a shallow sub¬ 
marine shelf which must have been exposed in the ])ast to subaerial erosion 
and must have provided tlie main route of dis})ersal of ^Malayan faunal 
elements into the l^hilijipincs. 

V. The Ihdawan faunal district is, in fact, a dismembered jiart of the 
Boimean faunal district. The snake fauna of the Palawan Archipelago is 
nearly identical to that of Borneo. Thei'e is evidence to indicate that Pala¬ 
wan may have been temjiorai’ily joined to ^Mindoro in the past. However, 
the snake fauna is (juite dissimilar, suggesting that these islands must have 
been connected before ^lindoro and Luzon were joined. 

There is nothing in the snake fauna to indicate that any of tlie modern 
Philiiipine snakes were dei'ived from Taiwan, the Papuan region, or tlie 
Celebes, (lenera foiaiierly thought to have lieen derived from one or the 
othei* of these areas have ^Lalayaii affinities. 
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